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(54) Bitstream separating and merging system, apparatus, method and computer program 
product 



(57) Herein disclosed is a multiple-output bit stream 
separating apparatus 7100 for inputting an original 
MPEG-2 bit stream to separate into a plurality of trans- 
coded MPEG-2 bit streams and a plurality of differential 
bit streams, and a multiple-output bit stream merging 
apparatus 7200 for inputting the transcoded MPEG-2 bit 
stream and the differential bit streams to reconstruct the 
original MPEG-2 bit stream. The bit rate of the transcod- 
ed MPEG-2 bit stream and the differential bit streams 



thus multiple times separated are much lower than that 
of the original MPEG-2 bit stream. This leads to the fact 
that the multiple- output bit stream separating apparatus 
71 00 and the multiple-input bit stream merging appara- 
tus 7200 can promptly and reliably transmit and receive 
an original MPEG-2 bit stream having a large bit rate by 
transmitting and receiving a plurality of transcoded 
MPEG- 2 bit streams and a plurality of differential bit 
streams in place of the original MPEG-2 bit stream. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 



[0001] The present invention relates to apparatuses, methods and computer program products for separating and 
merging a coded moving picture sequence signal, and more particularly, to apparatuses, methods and computer -pro- 
gram products for transcoding a first coded moving picture sequence signal to separate into and ge nerate a ^second 
coded moving picture sequence signal and a differential coded moving picture sequence signal, which is a ^diffe ence 
between the first coded moving picture sequence signal and the second coded moving picture sequence signal, and 
^^ZwM coded mo'ng picture sequence signal and the deferential coded moving picture sequence signal 
to reconstruct the first coded moving picture sequence signal. 

is 2. Description of the Related Art 

[0002] There have so far been proposed a wide variety of systems for compressing and encoding a moving picture 
having a considerable amount of data to produce a coded moving picture sequence signal. The internal, or* tftandwd. 
ISO-IEC 13818, was created for a system operable to encode a digital video signal w,th an associated digrtal audio 
signal and commonly called "Moving Picture Expert Group Phase 2", i.e., "MPEG-2". In such an encoding^ 
coded moving picture sequence signal is outputted in the form of bit streams. In particular, the b.t streams conformable 
to the above MPEG-2 standard w3« be referred to as "MPEG-2 bit streams" hereinlater. Recently, the system o Jh. 
type becomes more utilizable for various technical fields, such as a communications system, a telev.s.on broadcasting 

service system, and so on. . _ 

[0003] The above MPEG-2 bit stream have a hierarchical structure consisting of: in turn, a top, sequence layer, a 
GROUP OF PICTURES layer, a picture layer, a slice layer, a macroblock layer, and a low, block layer. 
[0004] The typical encoder operates under the MPEG-2 standard through a method of compressing and encod.ng 
a moving picture as follows. The method comprises the steps of: 

30 (a) inputting the moving picture sequence consisting of a series of pictures; 

(b) temporarily storing the series of pictures as frames in memories, respectively; 

(c) computing a difference between one frame and another frame to eliminate redundancy in a time axis d.rection, 

(^orthogonal transforming, e.g., discrete cosine transforming (DCT), a plurality of picture elements within each 
35 of the frames to eliminate redundancy in a spatial axis direction. 

[0005] The encoderthus constructed can compress and encode the moving picture to generate and output : a coded 
moving picture sequence signal in the form of the MPEG-2 bit stream through a transmitting path at a pncM^ 
bit rata 'The coded moving picture sequence signal is then transmitted from the encoderto a decoderwh.ch.s operated 
40 to decode the coded signal to reproduce the moving picture. The typical decoder is operated to decode the coded 
moving picture sequence signal through a so-called bi-directionally predicting method which compnses the steps of. 

fa] storing one reproduced picture, generally referred to as "intra-picture", i.e., "l-picture", in a first frame memory; 

(b) estimating another picture generally referred to as "predictive-picture", i.e., "P-picture", followed by the l-picture. 
45 on the basis of the information on the difference between the l-picture and P-picture; 

(c) storing the estimated P-picture in a second frame memory; and 

(d) estimating further another picture interposed between the l-picture and P-p,cture, generally referred to as bi- 
directionally predictive-picture", i.e., "B-picture". 

so [0006] Here, the l-picture is encoded independently of the pictures of the other types, so that an l-picture can be 
reproduced as a single static image only by itself. A P-picture can be predicted on the basis of *e I ^re or another 
P-picture located on a position prior to the P-picture to be encoded, l-picture is referred to as mtra-p.cture while P- 
picture and B-picture are referred to as "inter-pictures". h ~.,^, Q r 
[0007] In the above encoder, the amount of information on the coded moving picture sequence s.gnal is however, 

55 variable. In particular, the amount of information increases remarkably when a scene is changed The decoder is 
generally provided with an input buffer for receiving the coded moving picture sequence signal from the encoder The 
input buffer of the decoder, however, has a limited storage capacity. Therefore, when a large number of bits of the 
coded moving picture sequence signal are transmitted from the encoder to the decoder, the input buffer overflows with 
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the bits of the coded moving picture sequence signal thereby making the decoder difficult to process the coded moving 
picture sequence signal. In order to transmit such coded moving picture sequence signal having a variable number of 
bits through the transmitting path at a predetermined bit rate and to make it possible for any decoder to receive the 
whole of the coded moving picture sequence signal without overflow, the encoder comprises: an output buffer for 

5 temporarily storing the coded moving picture sequence signal before transmitting the coded moving picture sequence 
signal through the transmitting path; and a rate controller for controlling the amount of bits of the coded moving picture 
sequence signal stored in the output buffer so as to keep the amount of bits of the coded moving picture sequence 
signal to be transmitted to the decoder for a predetermined time from exceeding the capacity of the input buffer of the 
decoder, thereby controlling the bit rate of the coded moving picture sequence signal. 

10 [0008] Atypical rate controlling method in MPEG-2 standard isdescribed in "ISO-IEC/JTC1/SC29/WG11/N0400Test 
Model 5", April, 1 993, hereinlater referred to as 'TM-5". The rate controlling method according to the TM-5 comprises 
the steps of: 

(I) allocating a target number of bits to a picture of each type on the basis of the total number of bits, i.e., R, available 
*s to the pictures to be encoded in the GROUP OF PICTURES; 

(II) computing the reference value of a quantization parameter used for the quantization of each of macroblocks 
in the picture on the basis of the utilization capacity of a "virtual buffer" to perform the rate control; and 

(III) modulating the reference value of the quantization parameter in accordance with the spatial activity in the 
macroblock. 

20 

[0009] Furthermore, there are many types of decoders. For instance, a decoder is designed to decode the coded 
signal in a unique compression format different from that of the MPEG-2 bit stream, and another decoder is connectable 
to a transmitting path having a different bit rate. The decoder of those types is therefore required to provide with an 
apparatus, a so-called transcoder, for converting the MPEG-2 bit streams into another appropriate coded signal in a 
25 specified format having a required bit rate. The transcoder makes it possible for the encoder to transmit the coded 
signal to any types of decoders. 

[0010] Referring to FIG. 14 of the drawings, there is shown a transcoder of one typical type as a first conventional 
transcoder 50. The conventional transcoder 50 has an input terminal a 1 electrically connected to a first transmitting 
path, not shown, and an output terminal a 2 electrically connected to a second transmitting path, not shown. The con- 
ventional transcoder 50 is designed to input first bit streams b., at a predetermined input bit rate through the input 
terminal a 1 , to convert the first bit streams b 1 into second bit streams b 2 to be outputted at a predetermined output bit 
rate, i.e., a target bit rate, lower than the input bit rate of the inputted first bit streams b n> and then to output the second 
bit streams b 2 through the output terminal a 2 . The conventional transcoder 50 comprises a variable length decoder 
51 , referred to as "VLD" in the drawings, an inverse quantizer 53, referred to as "IQ" in the drawings, a quantizer 55, 
referred to as "Q" in the drawings, a variable length encoder 57, referred to as "VLC" in the drawings, and a rate 
controller 59. 

[0011] The variable length decoder 51 is electrically connected to the input terminal a n and designed to decode a 
coded moving picture sequence signal within the first bit streams bj inputted through the input terminal a 1 to reconstruct 
original picture data for each of pictures including a matrix of original quantization coefficients, referred to as "lever, 
40 for each of macroblocks within each of the pictures and an original quantization parameter, hereinlater referred to as 
"first quantization parameter Q 1 

[0012] The inverse quantizer 53 is electrically connected to the variable length decoder 51 and designed to input the 
matrix of original quantization coefficients level from the variable length decoder51 and the first quantization parameter 
Qv The inverse quantizer 53 is further designed to inversely quantize the inputted matrix of original quantization co- 
4 * efficients level with the first quantization parameter Q 1 to generate a matrix of inverse-quantization coefficients, referred 
to as "dequant", i.e., DCT coefficients, for each of macroblocks as follows: 

Q. x QM 

dequant={2 x level* sign(level)}x — — equation (a1) 

50 

or 

55 Oi x OM 

dequant = levelx — l — — equation (a2) 

where the equation (a1 ) is used for the intra-picture while the equation (a2) is used for the inter-picture. QM is a 



30 
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matrix of quantization parameters stored in a predetermined quantization table. The f.rst quant.zat.on paranieter 
and the matrix of quantization parameters QWI are derived from the inputted first bit streams b, by the decoder 51 . 
Here the original quantization coefficients level, the inverse-quantization coefficients dequant, the matrix of quanti- 
zation parameters QM, and the first quantization parameter Q, are integers. The inverse-quant.zat.on coeftaents 
5 dequant calculated by the equations (a1 ) and (a2) should be rounded down to the nearest integer. 

[00131 The quantizer 55 is electrically connected to the inverse quantizer 53 and designed to input the matrix of 
inverse-quantization coefficients dequant from the inverse quantizer 53 and then quantize the inputted matrix of in- 
verse-quantization coefficients dequant for each of macroblocks with a second quantization parameter, referred to as 
■Q 2 " hereinlater, to generate a matrix of re-quantization coefficients, referred to as "tlevel , as follows: 

10 

tlevel = dequant* equation (a3) 

15 or 

16 ., + sianideauant)* I equation (a4) 



45 



50 



55 



tlevel = dequantx Q x QM + sign(dequant)x - 



where the equation (a3) is used for the inter-picture, while the equation (a4) is used for the intra-p.cti.re > The 
second quantization parameter Q 2 is obtained by the rate controller 59. Here, the re-quantization coeff.c|ents tlevel 
and the second quantization parameter Q 2 are also integers. The re-quantization coefhc.ents level calculated by the 
equations (a3) and (a4) should be rounded down to the nearest integer. Such rounding operat.on for the integers will 

25 be omitted from the later description for avoiding tedious repetition. 

[00141 The variable length encoder 57 is electrically connected to the quant.zer 55 and des.gned to input the re- 
quantization coefficients tlevel from the quantizer 55 and then encode the inputted matrix of the re-quantization coef- 
ficients tlevel to generate objective picture data for each of pictures to sequentially output the objective picture data 
in the form of the second bit streams b 2 through the output terminal a 2 . The variable length encoder 57 is further 

30 electrically connected to the variable length decoder 51 and designed to input a diversity of information data included 
in the first bit streams b n necessary for the second bit streams b 2 from the variable length decoder 51 . 
[001 5] The rate controller 59 is electrically connected to the inverse quantizer 53 and designed to perform rate control 
process in accordance with the TM-5 on the basis of the information obtained from the inverse quantizer 53 as descr.bed 

35 [001 61 Referring to FIG. 1 5 of the drawings, there is shown a flowchart of the rate controlling process in accordance 
with the TM-5 carried out in the conventional transcoder 50. As shown in FIG. 1 5. the rate controlling process comprises 
stGDS A1 to A1 4 

[0017] In the step A1 , "1 - is assigned to a picture number variable n representing the serial number of a picture within 
the first bit streams b v Hereinlater, a n-th picture in the first bit streams b, is referred to as B p.c(n)". 
40 [0018] In the following step A2, a global complexity measure, referred to as X„ X p , or X b , for a picture of the corre- 
sponding type, i.e., I, P or B-picture is computed as follows: 

X,=S,xQ, equation (a5) 



or 



X =S x Q equation (a6) 



or 



X b =S b xQ b equation (a7) 

where S, S or S b is the number of bits generated for an encoded I, P or B-picture, and Q„ Q p , or Q b is the 
average quantization parameter computed by averaging the actual quantization values used during the quantization 
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of the ail macroblocks within I, P or B-picture. The average quantization parameters Q,, Q p , and Q b are normalized 
within a range of 1 to 31 . The average quantization parameters Q,, Q pj and Q b respectively correspond to the first 
quantization parameters Q 1 obtained from the variable length decoder 51 . 

[0019] The global complexity measure X,, X pj or X b of the corresponding picture is inversely proportional to the 
compressing ratio of the moving picture, namely, the ratio of the amount of information in the second bit streams b 2 to 
that in the first bit streams b v Namely, as the amount of information in the first bit streams b, becomes larger, the 
compressing ratio is decreased. Therefore, the global complexity measure X,, X p , orX b of the corresponding picture 
becomes larger, as the compressing ratio is decreased. In contrast, the global complexity measure X,, X p , or X b of the 
corresponding picture becomes smaller, as the compressing ratio is increased. 

[0020] The initial value of global complexity measure X,, X p , or X b of the corresponding picture is given as follows: 



Xj=160xTarget_Bitrate/1 15 equation (a8) 



15 or 



X p =60 xTarget_Bitrate/1 1 5 equation (a9) 

20 or 



25 



30 



35 



X b =42 xTarget_Bitrate/1 1 5 equation (a1 0) 

where Target_Bitrate is measured in bits/s and corresponds to the target bit rate of the first conventional trans- 
coder 50. 

[0021] In the following step A3, the target number of bits for a picture of the corresponding type, i.e., I, PorB-picture 
to be encoded in the current GROUP OF PICTURES, referred to as T,, T p , or T b is computed as: 

H 

T ' = — ATx — WIT equation (a1 1 ) 

1 , ™p a p , N b*b 
XfK p X f K b 

or 



T p = N k y equation (a12) 

N + b p b 

40 ™p + K b X p 

or 



45 M 

T b = N K X equation (a13) 

M . P b p 



where N p and N b are the number of P-pictures and B-pictures remained not yet encoded in the current GROUP 
OF PICTURES, respectively. K p and K b are constants computed on the basis of the ratio of the quantization value of 
P -picture to the quantization value of l-picture, and the ratio of the quantization parameter of B-picture to the quantization 
value of l-picture, respectively. It is assumed that the quality of the whole image will be always optimized with K D =1 .0 
and K b =1 .4. 

[0022] In the following step A4, it is judged upon whether the picture number variable n is "1 " or not, i.e., the current 
picture is the first picture pic(1) or not. When it is judged that the picture number variable n is "1", i.e., the current 
picture is the first picture pic(1), the step A4 goes forward to the step A5. When, on the other hand, it is judged that 
the picture number variable n is not "1", i.e., the current picture is not the first picture, the step A4 goes forward to the 



5 
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step A6 In the step A5, the total number of bits available to the pictures to be encoded in the current GROUP OF 
PICTURES, i.e., the remaining number of bfts available to the GROUP OF PICTURES, hereinlater referred to as R,ts 
initialized in accordance with the following equation (a1 4). This remaining number of bits available to the GROUP OF 
PICTURES R before encoding the first picture pic(1) within the GROUP OF PICTURES is computed as follows: 

5 

R= Target^Bitrate x NPIC/picture_rate+ R equation (a1 4) 

where NPIC is the total number of pictures of any type in the GROUP OF PICTURES, and picture_rate is ex- 
10 pressed in the number of pictures decoded and indicated per second. At the start of the sequence R=0. 

[0023] In the step A6, the above remaining number of bits available to the GROUP OF PICTURES R before encoding 
the current picture pic(n) is updated as follows: 



15 



20 



25 
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45 
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or 



or 



R=R-Sj equation (a1 5) 



R=R-S p equation (a16) 



R=R-S b equation (a1 7) 



where S„ S p , or S b is the number of bits generated in the previously encoded picture pic(n-1 ) of the corresponding 

[0024] P The B step A5 or A6 goes forward to the step A7 wherein u 1" is assigned to a macroblock number variable j 
30 (j>=1) representing the serial number of a macroblock within one of the pictures. Hereinlater, the j-th macroblock in 

the picture is referred to as "MBQ) 11 . 

[0025] In the following step A8, a utilization volume of the capacity of a virtual buffer for I, P or B-pictures, referred 
to as d,G), d p (j) or d b G), before encoding the macroblock MB(j) is computed as follows: 



or 



(W^OHBOD- li^l equation (a18) 



d p(/ >d p (0) + e(y-1)- T -^j^ equation (a19) 



or 



d b U>d b (0)+BU-V- ( 20 > 

where B(j-1 ) is the total number of bits generated for encoded macroblocks in the picture up to and including the 
(j-1)th macroblock MB(j-1). NMB is the total number of macroblocks in the picture. d,(j), d p G), or d b (J) is the utilization 
volume of the capacity of the virtual buffer at the j-th macroblock MB(j) for I, P, or B-picture. 
[0026] d,(0), d p (0), or d^ is the initial utilization volume of the virtual buffer for I, P, or B-picture and given by: 

d ; -(0)=10xr/31 equation (a21) 
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or 



equation (a22) 



5 



or 



d b ( or K b xd /(°) 



equation (a23) 



w 



where r is referred to as "reaction parameter" and used for the control of the reaction rate of the feed back loop 
as follows: 



[0027] The final utilization volume of the virtual buffer, referred to as, d,(NMB), d p (NMB), or d b (NMB) of the last 
macroblock, i.e., NMB-th macroblock MB(NMB) of the current picture pic(n) will be used as the initial utilization volume 
of the virtual buffer for I, P, or B-picture, i.e., d,(0), d p (0), or of the same type to encode the first macroblock MB 
(1) within the next picture pic(n+1). 

[0028] In the following step A9, the reference quantization parameter Q(j) of the j-th macroblock MB(j) for each of 
the pictures is computed on the basis of the aforesaid utilization volume of the virtual buffer, i.e., d(j) as follows: 

25 QQ>d(j)x31/r equation (a25) 

[0029] Here, the reference quantization parameter Q(j) is identical with the aforesaid second quantization parameter 
Q 2 of the j-th macroblock MB(j). 

[0030] in the following step A1 0, the j-th macroblock MB(j) is quantized with the reference quantization parameter 
30 Q(i) computed in the step A9. In the following step A1 1 , the macroblock number variable j is incremented by one. The 
step A11 goes forward to the step A12 wherein it is judged upon whether the macroblock number variable J is more 
than the total number of macroblocks NMB within the n-th picture pic(n) or not. When it is judged that the macroblock 
number variable j is not more than the total number of macroblocks NMB within the n-th picture pic(n), the step A12 
returns to the step A8. When, on the other hand, it is judged that the macroblock number variable j is more than the 
total number of macroblocks NMB within the n-th picture pic(n), the step A12 goes forward to the step A13. 
[0031] The macroblock number variable j thus serves as a loop counter for repeating the process from the steps A8 
to A11 to encode all the macroblocks from the 1st macroblock MB(1) up to the j-th macroblock MB(j) in the present 
picture pic(n). The entire macroblocks starting from the first macroblock MB(1 ) up to the NMB-th macroblock MB(NMB) 
in the n-th picture pic(n) can be thus encoded sequentially. 
40 [0032] In the step A1 3, the picture number variable n is incremented by one. Then the step A13 goes forward to the 
step A1 4 wherein it is judged upon whether the picture number variable n is more than the total number of pictures, i. 
e., NPIC or not. When it is judged that the picture number variable n is not more than the total number of pictures, 
NPIC, the step A14 returns to the step A2. When, on the other hand, it is judged that the picture number variable n is 
more than the total number of pictures, NPIC, this routine of the rate controlling process is terminated. The picture 
number variable n thus serves as a loop counter for repeating the process from steps A2 to A13 to process all the 
pictures from the first picture pic(1) to the n-th picture pic(n) in the present GROUP OF PICTURES. The entire pictures 
starting from the first picture pic(1) up to the NPIC-th picture pic(NPIC), in the present GROUP OF PICTURES can 
be therefore processed sequentially. 

[0033] The aforesaid conventional transcoder 50, however, can obtain no information on the structure of GROUP 
OF PICTURES such as a picture cycle of I or P-pictures within each of the GROUP OF PICTURES, so that the trans- 
coder 50 must estimate the structure of GROUP OF PICTURES within the inputted moving picture sequence signal 
to allocate the number of bits to pictures of each type within the estimated structure of GROUP OF PICTURES. 
[0034] Furthermore, the first conventional transcoder 50 is required to decode the first bit streams b n almost all over 
the layers such as the sequence layer, the GROUP OF PICTURES layer, the picture layer, the slice layer and the 
macroblock layer in order to derive necessary data for transcoding the first bit streams b n into the second bit streams 
b 2 . The operation takes time, thereby causing the delay in the transcoding process. 

[0035] Referring to FIG. 1 6 of the drawings, there is shown an improvement of the above transcoder 50 as a second 



15 



r=2x Target_Bitrate/picture_rate 



equation (a24) 
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conventional transcoder 60. The second conventional transcoder 60 is operated to perform the rate confron wthout 
estimating the structure of GROUP OF PICTURES. As shown in FIG. 16, the second conventional transcoder 60 
comprises a delay circuit 61 and a rate controller 62 in addition to the variable length decoder 51 the mverse quantizer 
53, the quantizer 55 and the variable length encoder 57 same as those of the first convent.onal transcoder 50 shown 
in FIG 14 The same constitutional elements are simply represented by the same reference numerals as those of the 
conventional transcoder 50, and will be thus omitted from description for avoiding tedious repetiuon. 
[0036] The delay circuit 61 is interposed between the variable length decoder 51 and the inverse d^ntizer 53 and 
designed to control the flow of the signal from the variable length decoder 51 to the inverse quantizer 53 The delay 
circuit 61 is operated to delay the operation start time of the inverse quantizer 53 so that the inverse quantizer 53 does 
not start the inverse-quantizing process until the variable .ength decoder 51 terminates the process of decoding one 
of the pictures in the coded moving picture sequence signal. „«„ 
r00371 As shown in FIG. 16, the rate controller 62 of the second conventional transcoder 60 includes a target ratio 
computing unit 63, an input btt summing unit 65, a bit difference computing unit 67, a target output bit updating unit 
69, and a quantization parameter computing unit 71. H =ci,,n a H 
[0038] The target ratio computing unit 63 is electrically connected to the variable length decoder 51 and designed 
to input an input bit rate of the first bit streams b„ hereinlater referred to as "Input.Bitrate", from the vanable length 
decider 51 a'nd input a target btt rate, hereinlater referred to as "Target.Brtrate" through a terminal a, Atterna fcvely 
the target bit rate Target.Bitrate may have been stored in an internal memory, or determ.ned on the bas s of internal 
switches. The target ratio computing unit 63 is designed to then compute a target ratio, hereinlater referred to as 
■ioRatio" of the target bit rate Target_Bitrate to the input bit rate Input.Bitrate for each of pictures as follows. 

■ o a „ 0 Target_Bhrate equation (a26) 

ioRatio = , nputBitrate 

[0039] The input bit summing untt 65 is designed to sum up the number of inputting bits of the picture decoded by 
the variable length decoder 51 to produce the total number of inputting bits, hereinlater referred to as V On the 
other hand, the target output bit updating unit 69 is designed to compute a target number of °"tputt.ng bite to be 
generated by the variable length encoder 57, hereinlater referred to as "T out ". The target number of outputtmg brts T out 
is computed by multiplying the total number of inputting bits T ln by the target ratio ioRat.o as follows: 

T 0U t=Tin x '° Rati0 equation (a27) 



[0040] The bit difference computing unit 67 is electrically connected to the variable length encoder 57 and the target 
3s Ltpu btt updating unit 69, and designed to input a real number of outputting bits encoded by the .vanable lengtt 
encoder 57 hereinlater referred to as "W, and input the target number of outputt, ng b^T btt d.fference 
computing unit 67 is designed to then compute a difference between the target number of outputting ^ ^ and the 
real number of outputting bits T real , hereinlater referred to as a "difference number of bits", i.e., T dm as follows. 

T dffl =T rei ,-T 0Ut equation (a28) 

[0041] The target output bit updating unit 69 is electrically connected to the target ratio computing unit 63, the input 
bit summing unit 65, and the btt difference computing unit 67. The target output bit updating unit 69 is ^designed to 
45 update the target number of outputting bits T out on the basis of the difference number of brts T am as follows. 



T 



_ T _t equation (a29) 

out - ' out ' dW 



50 [0042] The quantization parameter computing unit 71 is electrically connected to the target output t bit updating uni 
69 and designed to compute the reference quantization parameter Q(j) for each of macroblocks MB(|) on thebasis of 
the target outputting bitsT out updated by the target output bit u P datin 9unrt69inaccon^ 

[0043] FIG 1 7 shows the flowchart of the rate controlling process performed by the above conventional transcoder 
60. The rate controlling process performed in the transcoder 60 comprises the steps B1 to B13. The steps B6 _to B13 
55 are almost the same as those of the steps A7 to A14, respectively, in the rate controlling process shown in FIG. 15 
except for the step B7 wherein the utilization volume of the capacity of the virtual buffer is computed on the basis o 
the target number of outputting brts T out given by the target output bit updating unit 69 instead of the target number of 
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bits T,, T p or T b computed in the step A3 shown in FIG. 15. The same steps will be thus omitted from description for 
avoiding tedious repetition. 

[0044] In the step B1 , "1 " is assigned to the picture number variable n. The step B1 then goes forward to the step 
B2 wherein the target ratio ioRatio is computed by the above equation (a26). In the following step B3, the difference 
number of bits T ditt is computed for the present picture pic(n) by the above equation (a28). The step B3 then goes 
forward to the step B4 wherein the number of inputting bits T ln is summed up within the first bit streams b 1 . In the step 
B5, the target number of outputting bits T out is computed by the above equation (a27), and further updated by the 
above equation (a29). 

[0045] In the second conventional transcoder 60 thus constructed, the inverse quantizer 53, however, cannot start 
the inverse-quantization process until the target transcoding frame is completely decoded, thereby causing the delay 
in the transcoding process. 

[0046] Referring to FIGS. 1 8 and 1 9 of the drawings, there is shown another improvement of the above transcoder 
50 as a third conventional transcoder 80. The third conventional transcoder 80 is also adaptable to perform the rate 
control without estimating the structure of GROUP OF PICTURES. As shown in FIG. 1 8, the third conventional trans- 
coder 80 comprises an input terminal a 1 electrically connected to a first transmitting path and designed to input an 
input bit streams b 3 at the input bit rate, and an output terminal a 2 electrically connected to a second transmitting path 
and designed to output an output bit streams b 4 at the target bit rate. In the third conventional transcoder 80, the input 
bit streams b 3 may have a format, non-adaptable for the MPEG-2, different from that of the bit streams b A of the first 
and second conventional transcoders 50 and 60. The input bit streams b 3 have information on the number of coding 
20 bits previously recorded thereon by the encoder, not shown. 

[0047] ■ The third conventional transcoder 80 comprises a variable length decoder 81 electrically connected to the 
input terminal a 1( and a rate controller 82 in addition to the inverse quantizer 53, the quantizer 55, and the variable 
length encoder 57 which are same in construction as those of the second transcoder 60 shown in FIG. 16. The rate 
controller 82 includes a target output bit updating unit 83, and a quantization parameter computing unit 85 in addition 
to the target ratio computing unit 63, and the bit difference computing unit 67 which are same as those of the second 
transcoder 60 shown in FIG. 16. 

[0048] The third conventional transcoder 80 thus constructed can perform the rate control on the basis of the forma- 
tion on the number of coding bits previously recorded in the input bit streams b 3 . The variable length decoder 81 is 
operated to decode the coded moving picture sequence signal within the third bit streams b 3 to reconstruct the pictures 
and the information on the number of coding bits, and transmit the information to the inverse quantizer 53. The variable 
length decoder 81 is also operated to transmit the number of inputting bits T ln to the target output bit updating unit 83. 
[0049] The outputting bit updating unit 83 is designed to compute the target number of outputting bits T out on the 
basis of the number of inputting bits T (n and the target ratio ioRatio by the above equation (a26). The quantization 
parameter computing unit 85 is designed to compute the reference quantization parameter Q(j) of the macroblocks 
35 MB(j) for each of pictures on the basis of the target number of outputting bits T out updated by the outputting bit updating 
unit 83 in accordance with the step II in the TM-5. The quantizer 55 is then operated to quantize the j-th macroblock 
MB(j) on the basis of the reference quantization parameter Q(j) given by the quantization parameter computing unit 85. 
[0050] FIG. 1 9 shows the flowchart of the rate controlling process performed by the above third conventional trans- 
coder 80. The rate controlling process performed in the transcoder 80 comprises the steps C1 to C13. All the steps 
*o C1 to C13arethe same as those of the steps B1 to B13, respectively, in the rate controlling process shown in FIG. 17 
except for the step C4 wherein the number of inputting bits T, n in the current picture pic(n) is derived from the third bit 
streams b 3 by the decoder 81 to compute the total number of inputting bits T, n . 

[0051 ] The third conventional transcoder 80 thus constructed has information on the number of coding bits previously 
recorded in the third bit streams b3 thereby making it possible to solve the problem of the delay in the second conven- 
tional transcoder 60. The third conventional transcoder 80, however, encounters another problem to restrict the form 
of the inputted bit streams. Moreover, the encoder which is linked with the third transcoder 80 must provide with the 
above information on the number of coding bits to be recorded in the bit streams, thereby causing the delay of process 
in the encoder. 

[0052] In the conventional transcoders 50, 60 and 80, the matrix of the inverse-quantization coefficients dequant is 
necessary for only the quantizer 55, but unnecessary for the transcoder itself to generate the desired bit streams. In 
order to eliminate the redundant matrix of the inverse-quantization coefficients dequant, there is proposed a fourth 
conventional transcoder 90 comprising a level converter 91 instead of the inverse quantizer 53 and the quantizer 55 
of the transcoder 50, as shown in FIG. 20. 

[0053] The level converter 9 1 is interposed between the variable length decoder 51 and the variable length encoder 
57. The level converter 91 is designed to input the original picture data for each of pictures. The original picture data 
includes a matrix of original quantization coefficients level for each of macroblocks within the corresponding picture. 
The level converter 91 is electrically connected to the rate controller 59 and designed to input the second quantization 
parameter Q 2 from the rate controller 59. 
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[0054] The level converter 91 is further designed to convert the original picture data for each of pet ures indue tang 
he matrix of original quantization coefficients level into the objective picture data including the mat roc of n^anteaton 
coefficients tJe. wfthout generating the matrix of the inverse-quantization coefficients y^^T^^ 
tions (30a) and (31 a)f orthe matrix of re-quantization coefficients tlevel are lead by eliminating the matrix of the inverse 
quantization coefficients dequant from the above equations (a1), (a2), (a3) and (a4). 
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tlevel = level* J + equation (31 a) 



where the above equation (30a) is used for the inter-picture, while the above equation (31a) is used for the ^ntra- 
picture. The level converter 91 is thus operable to convert the original picture data, for each of p.ctures in .the second 
picture data with the first quantization parameter Q, and the second quantization parameter Q 2 . The first quan iza t on 
^I^^ZcMlom the first bit streams b, by the variable length decoder 51 , while the second quantizat.on 
nprameter Q*> is obtained from the rate controller 59. 

^ .n^ fourth conventional transcoder 90, the rate contro.ier 59 is designed to perform the rate control over 
he encoding process in the transcoder 90 according to the TM-5. The variable length encoder 57 is electncally con- 
nected to the level converter 91 and to input the above matrix of re-quantization coefficients tlevel from the level 

roosei^he fourth conventional transcoder 90 thus constructed can efficiently perfoim the transcoding process at 
high speed without storing the matrix of inverse-quantization coefficients dequant in a memory. 
nSm The above conventional transcoders 50, 60, 80 and 90, however, encounter another problem with the rate- 
Son performance in converting the quantization level occurred as a result of the re-quan izat.on operation since 
they cannot obtain all the information on original picture data before the quantization operation. In short the rate , 
distortion performance in converting the quantization level is unstable and variable in accordance with thcr first and 
second quantization parameters and the level of the original quantization coefficients level. Therefore, as the ^arnoun 
deduced information becomes larger, the quantization error is liable to increase, thereby causing unstable rate control 

35 roS SC The 9 applicant of the present application filed a US Patent Application No. 09/604,973 on June 28, 2000. 

0059 Se Scant disclosed therein an apparatus, a method and a computer program product for transcoding , a 
coded moving pLre sequence signal, being operable to compute an optimized re-quant,zat,on parameter or he 
basis of the inverse-quantization parameter and the previously computed re-quantizat.on parage 
of the characteristics of the rate-distortion performance dependent on the re-quant.zat.on parameter and the inverse 

VWr^eZZatos disclosed therein comprising an inverse quantizer for performing the inverse-quanfeaflon op- 
eration and a quantizer for performing the quantization operation, is characterized in that *e apparatus further com- 
prises quantization parameter swttching means for switching the quantization parameter ,n <^""^ 
acterisrics of the rate-distortion performance dependent on the inputted quant.zat.on parameter, thereby mak.ng rt 
poSeTor the apparatus to minimize the quantization error occurred when the matrix of original quant.zat.on coeff, 
cients is transformed to the matrix of re-quantization coefficients. CM ,. nh iiih, for di- 

[0061] In the meantime, different techniques have been found such as data part. ,on.ng and SNR s^abrtrtyfo r d. 
tiding picture signals conveying picture information into two separate picture s.gna Is consist, ng .of bas Mayer p c e 
signal indicative of basic picture information and enhancement layer p.cture s.gnal ,nd.cat.ve of h.gh qualrty p.cture 
information in order to prevent the quality of picture from deteriorating. 

OOeT More particularly, the data partitioning provides a method of.dividing bit streams conveying picture informaton 
nto two separate bit streams consisting of base iayer bit streams conveying low-frequency OCT foeff-e'ente and en- 
hancement layer bit streams conveying high-frequency OCT coefficients before encod.ng and the base Mayer M 
streams and enhancement layer bit streams thus divided are recombined before decod.ng^ Ong.nal p.cture ormation 
can be roughly decoded and reproduced from the base layer bit streams conveying low-frequency DCT coeff.c en£ 
but not from the enhancement layer bit streams conveying high-frequency DCT coefficients alone. The h'Sh-quahty 
original picture information can be decoded and reproduced from the recombination of the base layer brt streams 
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conveying low-frequency DCT coefficients and the enhancement layer bit streams conveying high-frequency DCT 
coefficients. 

[0063] The SNR scalability provides a method of dividing picture signals containing picture information into two sep- 
arate picture signals consisting of base layer picture signals containing low-SNR image information and enhancement 
layer picture signals containing auxiliary information before encoding. The method of SNR scalability will be described 
in detail. The original picture signals have original DCT coefficients. The quantizer is operated to roughly quantize base 
layer bit picture signals containing low-SNR image information to generate low-SNR bit streams. The inverse quantizer 
is operated to inversely quantize the low-SNR bit streams thus generated to roughly reproduce DCT coefficients. Then, 
the difference information between the original DCT coefficients and the reproduced DCT coefficients is extracted and 
quantized to generate the enhancement layer picture signals. The enhancement layer picture signals thus generated 
are used as auxiliary information in combination with the base layer picture signals (low-SNR signals) to reproduce 
high-SNR signals. 

[0064] The above described methods, however, encounter a problem of reducing the quality of service, i.e., QoS. 
The transcoding process above described is non-reversible. The transcoder, in general, is operated to decode and 
inversely quantize DCT coefficients of input bit streams and re-quantize the DCT coefficients thus inversely quantized 
with re-quantization parameters greater then the original quantization parameters to reduce the bit rate. This means 
that the input bit streams before the transcoding operation cannot be reproduced from the transcoded bit streams. This 
leads to the fact that the QoS for the input bit streams cannot be reproduced. 

[0065] The data partitioning method permits to divide bit streams into two separate bit streams consisting of base 
layer bit streams indicative of low-frequency DCT coefficients and enhancement layer bit streams indicative of high- 
frequency DCT coefficients before encoding. There is, however, provided no method of dividing MPEG-2 bit streams 
in conformance with MP@ML, which are not in a hierarchical structure, into base layer bit streams and enhancement 
layer bit streams. Furthermore, although the data partitioning method may permit to divide bit streams into the base 
layer bit streams and enhancement layer bit streams before encoding, a decoder conforming to MP@MLcannot decode 
the base layer bit streams and enhancement layer bit streams thus divided. 

[0066] According to the syntax of the data partitioning, the code specifying a boundary between low-frequency co- 
efficients and high-frequency coefficients is defined as "Pdodty_bmak _point", which makes it possible for a decoder 
to distinguish the low-frequency coefficients from the high-frequency coefficients. The decoder conforming to MP@ ML, 
on the other hand, cannot recognize "Priority_break_point , \ Furthermore, the bit streams indicative of low-frequency 
coefficients include no EOB code, thereby making it impossible forthe MP@ML decoder to reproduce the bit streams 
indicative of low-frequency coefficients. This leads to the fact that the data partitioning method requires a decoder 
dedicated to the data partitioning method in place of the decoder conforming to MP@ML. 

[0067] Similarly to the data partitioning, the SNR scalability method permits to divide bit streams into two separate 
bit streams consisting of base layer bit streams containing low-SNR signals and enhancement layer bit streams con- 
taining the auxiliary information before encoding. An encoder conforming to MP@ML, however, cannot divide bit 
streams into base layer bit streams containing low-SNR signals and enhancement layer bit streams containing the 
auxiliary information and encode the base layer bit streams and enhancement layer bit streams thus divided. Nor can 
a decoder conforming to MP@ML decode the base layer bit streams and the enhancement layer bit streams. This 
leads to the fact that the SNR scalability method requires an encoder and a decoder dedicated to the SNR scalability 
in place of the encoder and decoder conforming to MP@ML. 

[0068] Furthermore, the base layer bit streams and the enhancement layer bit streams are required to be processed 
in parallel, thereby making it complex and difficult to design such SNR scalability conformable encoder and decoder. 
Moreover, the SNR scalability conformable decoder is operated to receive the base layer bit streams and the enhance- 
ment layer bit streams to reproduce and output original picture signals but not in the form of bit streams. This means 
that the picture signal thus reproduced and outputted must be transcoded again if it is required be in the form of bit 
streams. 

[0069] That the above data partitioning and SNR scalability operations require respective dedicated encoders and 
decoders is attributed to the fact that the respective decoders and encoders are operative to perform the process of 
dividing bit streams into base layer bit streams and the enhancement layer bit streams, and the process of recombining 
the base layer bit streams and the enhancement layer bit streams to reconstruct original bit streams. 

SUMMARY OF THE INVENTION 

[0070] it is therefore an object of the present invention to provide an apparatus for transcoding a first coded moving 
picture sequence signal to separate into and generate a second coded moving picture sequence signal and a differential 
coded moving picture sequence signal, which is a difference between the first coded moving picture sequence signal 
and the second coded moving picture sequence signal. 

[0071] It is another object of the present invention to provide a method of transcoding a first coded moving picture 
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sequence signal to separate into and generate a second coded moving picture sequence signal and ^ 
moving picture sequence signal, which is a difference between the first coded moving picture sequence s.gnal and the 
second coded moving picture sequence signal. _ HflH 
[0072] It is further object of the present invention to provide a computer program product fortranscod.ng a first coded 

5 moving picture sequence signal to separate into and generate a second coded moving picture sequence s.gnal and a 
Zrential coded moving pic ture sequence signal, which is a difference between the first coded moving picture se- 
quence signal and the second coded moving picture sequence signal. mnuinn 
[0073] It is a still further object of the present invention to provide an apparatus for merging a secon codedmw ng 
picture sequence signal and a differential coded moving picture sequence signal, which .s a *"»-"»»^ £ 

10 Lt coded moving picture sequence signal and a second coded moving picture sequence signal, to reconstruct the 

25* 2 ZT^r^T^se, invention to provide a method of merging a second coded moving 
picture sequence signal and a differential coded moving picture sequence signal, which is V"*™"*^ £ 
first coded moving picture sequence signal and a second coded moving picture sequence signal, to reconstruct the 
15 first coded moving picture sequence signal. ^. . m . winn 

[0075] It is further object of the present invention to provide a computer program for merging a second c oded mov ng 
picture sequence signal and a differential coded moving picture sequence signal, which .s V"^*™™^^ 
Erst coded moving picture sequence signal and a second coded moving picture sequence signal, to reconstruct the 

. ^t^^^Z^. the invention, there is provided a coded ~-~2*2 
system comprising: a coded signal separating apparatus for inputting a first coded rr.ov.ng p.cture sequence s.gnal to 
Separate into a second coded moving picture sequence signal and a differential coded mov.ng p.ct 
and a coded signal merging apparatus for inputting the second coded moving p.cture sequence s.gnal and tne dlffer . 
ential coded moving picture sequence signal to reconstruct the first coded moving picture sequence s.gnaL 
[0077] The "forest coded signal separating apparatus inciudes: inputting meansfor inputtir ,g thef.rstco ded mov.ng 
^cturesequencesignaltherethrough.thefirst coded movingpicture sequence signal generated f a / es f /^° d ' n 9 
original moving picture sequence signal and consisting of a series of first picture information having f rst coefficien 
information, the first coefficient information including a matrix of first coefficients; coded s.gna converting .means .for 
converting the first coded moving picture seq uence signal inputted through the inputting means to generate the second 
coded moving picture sequence signal, the second coded moving picture sequence s.gnal cons.st.ng of a ser.es of 
sSnd pS information having second coefficient information, the second coefficient information inching mat™ 
of second coefficients, each of the first coded moving picture sequence signai, and the second ^de P»*u» 
sequence signal is in the form of a hierarchical structure including one or more sequence ayers each having , a plurality 
of screens sharing common information, one or more picture layers each having a plurality of shoes shanng common 
information with respect to one of the screens, one or more slice layers each hav.ng a pluralrty of macroblocks wrth 
eS o one of the'slices, one or more macroblock layers each having a plurality of b.ocks with respect to one of the 
macroblocks, and one or more block layers each having block information with respect to one of the 
coded signal generating means for inputting the first coded moving picture sequence s.gna and the second coded 
movingpictur sequence signal from the coded signal convemng means to gene^^ 

sequence signal on the basis of the first coefficient information obtained from the series of first picture information of 
foe Srst coded moving picture sequence signal, and the second coefficient information obtained from the senes of he 
siond picture information of the second coded moving picture sequence signal, the differential coded moving picture 
sequence signal being a difference between the first coded moving picture sequence s.gnal and the second coded 
moving picture sequence signal; separating storage means for selectively storing the first coded moving p.ctur ^se- 
quence signal, the second coded moving picture sequence signal, and the differential coded mov.ng p.cture sequence 
signal; and first transmission means for selectively transmitting the first coded moving p.cture sequence ^l the 
second coded moving picture sequence signal, and the differential coded moving picture sequence signal to the coded 

P078] m TraSeS U coded signal merging apparatus includes first receiving means for receiving a base .coded 
50 moving picture sequence signal transmitted by the first transmission means from the coded s.gnal separating appara- 
tus the base coded moving picture sequence signal being any one of the first coded mov.ng p,cture sequence s.gnah 
the second coded moving picture sequence signal, and the differential coded moving p.cture sequence s.gnal, merging 
stoi^meansforstoringL 

signa?determining means for determining a request signal for a requested coded movmg picture sequence *gnal on 
55 the basis of the base coded moving picture sequence signal stored by the merging storage means; and request signal 
transmission means for transmitting the request signal for the requested coded moving p.cture sequence s.gnal deter- 
mined bv the request signal determining means to the coded signal separating apparatus. 

So79] in the aforesaid coded signal separating apparatus may further inciude: request signal receiving means for 
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receiving the request signal transmitted by the request signal transmission means from the coded signal merging 
apparatus; separating coded signal extracting means for extracting the requested coded moving picture sequence 
signal from the separating storage means in response to the request signal; and second transmission means for trans- 
mitting the requested coded moving picture sequence signal extracted by the separating coded signal extracting means 
5 to the coded signal merging apparatus. 

[0080] In the aforesaid coded signal merging apparatus may further include: second receiving means for receiving 
the requested coded moving picture sequence signal transmitted by the second transmission means from the coded 
signal separating apparatus; merging coded signal extracting means for extracting the base coded moving picture 
sequence signal from the merging storage means; merging means for merging the base coded moving picture se- 
10 quence signal extracted by the merging coded signal extracting means with the requested coded moving picture se- 
quence, signal received by the second receiving means on the basis of the second coefficient information obtained 
from the series of second picture information of the second coded moving picture sequence signal, and the differential 
coefficient information obtained from the differential coded signal to reconstruct the first coded moving picture sequence 
signal; and outputting means for inputting the reconstructed first coded moving picture sequence signal from the merg- 
es ing means to be outputted therethrough. 

[0081] In the above mentioned coded signal separating and merging system, the separating storage means of the 
coded signal separating apparatus is operative to store the differential coded moving picture sequence signal generated 
by the differential coded signal generating means, the first transmission means is operative to transmit the second 
coded moving picture sequence signal generated by the coded signal converting means, the first receiving means of 
20 the coded signal merging apparatus is operative to receive the second coded moving picture sequence signal trans- 
mitted by the first transmission means, the merging storage means is operative to store the second coded moving 
picture sequence signal received by the first receiving means, the request signal determining means is operative to 
determine a request signal for a requested differential coded moving picture sequence signal on the basis of the second 
coded moving picture sequence signal stored by the merging storage means, the request signal transmission means 
25 is operative to transmit the request signal for the requested differential coded moving picture sequence signal deter- 
mined by the request signal determining means, the request signal receiving means of the coded signal separating 
apparatus is operative to receive the request signal transmitted by the request signal transmission means, the sepa- 
rating coded signal extracting means is operative to extract the requested differential coded moving picture sequence 
signal from the separating storage means in response to the request signal, the second transmission means is operative 
30 to transmit the requested differential coded moving picture sequence signal extracted by the separating coded signal 
extracting means to the coded signal merging apparatus, the second receiving means of the coded signal merging 
apparatus is operative to receive the requested differential coded moving picture sequence signal transmitted by the 
second transmission means from the coded signal separating apparatus, the merging coded signal extracting means 
is operative to extract the second coded moving picture sequence signal from the merging storage means, and the 
35 merging means is operative to merge the second coded moving picture sequence signal extracted by the merging 
coded signal extracting means with the requested differential coded moving picture sequence signal received by the 
second receiving means to reconstruct the first coded moving picture sequence signal. 

[0082] In the above mentioned coded signal separating and merging system, the coded signal merging apparatus 
further includes second coded moving picture sequence signal decoding means for decoding the second coded moving 
4 o picture sequence signal received by the first receiving means. 

[0083] In the above mentioned coded signal separating and merging system, the coded signal merging apparatus 
further includes editing means forcutting and combining component parts of the second coded moving picture sequence 
signal stored by the merging storage means to generate an edited second coded moving picture sequence signal in 
a desired size, the request signal determining means is operative to determine a request signal for a requested differ- 
45 ential coded moving picture sequence signal on the basis of the edited second coded moving picture sequence signal 
generated by the editing means, the request signal transmission means is operative to transmit the request signal for 
the requested differential coded moving picture sequence signal determined by the request signal determining means 
to the coded signal separating apparatus, the separating coded signal extracting means of the separating coded signal 
separating apparatus is operative to extract the requested differential coded moving picture sequence signal from the 
separating storage means in response to the request signal, and the merging means is operative to merge the edited 
second coded moving picture sequence signal generated by the editing means with the requested differential coded 
moving picture sequence signal received by the second receiving means to reconstruct the first coded moving picture 
sequence signal in the desired size. 

[0084] in the above mentioned coded signal separating and merging system, the separating storage means of the 
coded signal separating apparatus is operative to store the second coded moving picture sequence signal generated 
by the coded signal converting means, the first transmission means is operative to transmit the differential coded 
moving picture sequence signal generated by the differential coded signal generating means to the coded signal merg- 
ing apparatus, the first receiving means of the coded signal merging apparatus is operative to receive the differential 
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coded moving picture sequence signal transmitted by the first transmission means, the merging storage means ,s 
££££ ZTZ d«f e'rentia. coded moving picture sequence signal receded W**"^™^ 
signal determining means is operative to determine a request signal for a requested ™* 
seouence siqnal on the basis of the differential coded moving picture sequence s.gnal stored by the merg ng storage 
means The S e r t signal transmission means is operative to transmrt the request signal for the requested second 
coded Amoving 'picture sequence signal determined by the request signal determining means ^^^ ^ 
ce^ng mlsof the coded signal separating apparatus is operative to receive the reques 
request signal transmission means, the separating coded signa. extract.ng means ,s operative to 

BE ~ 

se^uen^s^ 

20 Sm TtteTove mentioned coded signal separating and merging system, the coded signa. merging apparatus 
SSincCitonsSedfi re t coded sfgna. storage means for storing the reconstructed fi^t coded movngp.cture 

sequence signal reconstructed by the merging means. mom |„„ annaratus further 

r00871 In the aforesaid coded signal separating and merging system, the coded s.gnal merging apparatus further 
ncl!L Icod^rmeTns for decoding the first coded moving picture sequence signal or the second coded mov.ng 
S!e seouenc^ sigTand merging coded signa. converting means for Inputting the first coded mov.ng picture 
qutnisTgnaT^^^^^^ 

signarseparat ng apparatus is operative to transm* the first coded moving picture sequence signal, the 
J tomae meaTs is operative to store the differential coded moving picture sequence signal generated by the drfferental 

signal transmission means from the coded signal merging apparatus, the ^^^^^J^^^ 
is operative to extract the requested differential coded moving picture sequence signal from the separating storage 
meansTrespon^e to the request signal, the second transmission means is operative to transm.t the requested drtfer _ 
eTa" codl movin picture sequence signal extracted by the separating coded signal extract.ng means to the coded 
sK. rneSnTwaratus, the second receiving means of the coded signa. merging apparatus .s operate to recede 
rre q u3dme P rentia. coded moving picture sequence signa. transmuted by the r^S^^S^ 
the coded siqnal separating apparatus, the merging coded signal extracting means .s operat.ve to extract the second 
coded moving pk^uTe sequence signal from the merging storage means, and the merging means - operative tc > me ge 
'he secTd coSed moving picture sequence signal extracted by the merging coded s.gnal extracting means wrth the 
Z^^^ooZ moving 'picture sequence signal receded by the second rece.v.ng means to reconstruct 

the first coded moving picture sequence signal or the second coded mov.ng 
Dicu^ seqtTnc signaT and merging differential coded signa. generating means for inputting the first coded moving 
Kres^ 

^X^SX^ng apparatus is operative to transmit the first coded moving picture sequence s.gnal, 
^^?£SE^^od* signa. separating and merging system, the separating storage means .s op- 
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erative to store the second coded moving picture sequence signal generated by the coded signal converting means, 
the first receiving means of the coded signal merging apparatus is operative to receive the first coded moving picture 
sequence signal transmitted by the first transmission means from the coded signal separating apparatus, the decoding 
means is operative to decode the first coded moving picture sequence signal received by the first receiving means, 
the merging differential coded signal generating means is operative to input the first coded moving picture sequence 
signal received by the first receiving means to generate the differential coded moving picture sequence signal, the 
merging storage means is operative to store the differential coded moving picture sequence signal generated by the 
merging coded signal converting means, the request signal determining means is operative to determine a request 
signal for a requested second coded moving picture sequence signal on the basis of the differential coded moving 
picture sequence signal stored by the merging storage means, the request signal transmission means is operative to 
transmit the request signal for the requested second coded moving picture sequence signal determined by the request 
signal determining means to the coded signal separating apparatus, the request signal receiving means of the coded 
signal separating apparatus is operative to receive the request signal transmitted by the request signal transmission 
means from the coded signal merging apparatus, the separating coded signal extracting means is operative to extract 
1 $ the requested second coded moving picture sequence signal from the separating storage means in response to the 
request signal, the second transmission means is operative to transmit the requested second coded moving picture 
sequence signal extracted by the separating coded signal extracting means' to the coded signal merging apparatus, 
the second receiving means of the coded signal merging apparatus is operative to receive the requested second coded 
moving picture sequence signal transmitted by the second transmission means from the coded signal separating ap- 
paratus, the merging coded signal extracting means is operative to extract the differential coded moving picture se- 
quence signal from the merging storage means, and the merging means is operative to merge the differential coded 
moving picture sequence signal extracted by the merging coded signal extracting means with the requested second 
coded moving picture sequence signal received by the second receiving means to reconstruct the first coded moving 
picture sequence signal in the desired size. 

[0090] In accordance with a second aspect of the present invention, there is provided a coded signal separating 
apparatus for inputting a first coded moving picture sequence signal to separate into a second coded moving picture 
sequence signal and a differential coded moving picture sequence signal comprising: inputting means for inputting the 
first coded moving picture sequence signal therethrough, the first coded moving picture sequence signal generated 
as a result of encoding original moving picture sequence signal and consisting of a series of first picture information 
having first coefficient information, the first coefficient information including a matrix of first coefficients; coded signal 
converting means for converting the first coded moving picture sequence signal inputted through the inputting means 
to generate the second coded moving picture sequence signal, the second coded moving picture sequence signal 
consisting of a series of second picture information having second coefficient information, the second coefficient infor- 
mation including a matrix of second coefficients, each of the first coded moving picture sequence signal, and the second 
coded moving picture sequence signal is in the form of a hierarchical structure including one or more sequence layers 
each having a plurality of screens sharing common information, one or more picture layers each having a plurality of 
slices sharing common information with respect to one of the screens, one or more slice layers each having a plurality 
of macroblocks with respect to one of the slices, one or more macroblock layers each having a plurality of blocks with 
respect to one of the macroblocks, and one or more block layers each having block information with respect to one of 
the blocks; differential coded signal generating means for inputting the first coded moving picture sequence signal and 
the second coded moving picture sequence signal from the coded signal converting means to generate a differential 
coded moving picture sequence signal on the basis of the first coefficient information obtained from the series of first 
picture information of the first coded moving picture sequence signal, and the second coefficient information obtained 
from the series of the second picture information of the second coded moving picture sequence signal, the differential 
coded moving picture sequence signal being a difference between the first coded moving picture sequence signal and 
the second coded moving picture sequence signal; separating storage means for selectively storing the first coded 
moving picture sequence signal, the second coded moving picture sequence signal, and the differential coded moving 
picture sequence signal; first transmission means for selectively transmitting the first coded moving picture sequence 
signal, the second coded moving picture sequence signal, and the differential coded moving picture sequence signal; 
request signal receiving means for receiving a request signal indicative of a requested coded moving picture sequence 
signal to be transmitted, the request signal indicative of the requested coded moving picture sequence signal being 
determined on the basis of the first coded moving picture sequence signal, the second coded moving picture sequence 
signal, orthe differential coded moving picture sequence signal; separating coded signal extracting means for extracting 
the requested coded moving picture sequence signal from the separating storage means in response to the request 
signal; and second transmission means for transmitting the requested coded moving picture sequence signal extracted 
by the separating coded signal extracting means. 

[0091] In the aforesaid coded signal separating apparatus, the separating storage means is operative to store the 
differential coded moving picture sequence signal generated by the differential coded signal generating means, the 
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first transmission means is operative to transmit the second coded moving picture sequence signal generated by the 
coded signal converting means, the request signal receiving means is operative to receive the request s.gnal .nd,cat.ve 
of a requested differential coded moving picture sequence signal to be transmitted, the request signal indicative of the 
requested differential coded moving picture sequence signal being determined on the basis of the second coded moving 
5 picture sequence signal, the separating coded signal extracting means is operative to extract the requested differential 
coded moving picture sequence signal from the separating storage means in response to the request signal, and the 
second transmission means is operative to transmit the requested differential coded moving picture sequence signal 
extracted by the separating coded signal extracting means. 

[0092] In the aforesaid coded signal separating apparatus, the request signal receiving means is operative to receive 
w the request signal indicative of the requested differential coded moving picture sequence signal to be transmitted, he 
request signal indicative of the requested differential coded moving picture sequence signal being determined on the 
basis of an edited second coded moving picture sequence signal generated by cutting and combining component parts 
of the second coded moving picture sequence signal, the separating coded signal extracting means is operative to 
extractthe requested differential coded moving picture sequence signal from the separating storage means in response 
is to the request signal, and the second transmission means is operative to transmit the requested differential coded 
moving picture sequence signal extracted by the separating coded signal extracting means. 

[0093] In the aforesaid coded signal separating apparatus, the separating storage means is operative to store the 
second coded moving picture sequence signal generated by the coded signal converting means, the first transmission 
means is operative to transmit the differential coded moving picture sequence signal generated by the differential coded 

20 signal generating means, the request signal receiving means is operative to receive the request signal indicative of 
the requested second coded moving picture sequence signal to be transmitted, the request signal ind.cat.ve of the 
requested second coded moving picture sequence signal being determined on the basis of the differential coded mov.ng 
picture sequence signal, the separating coded signal extracting means is operative to extractthe requested second 
coded moving picture sequence signal from the separating storage means in response to the request signal, and the 

25 second transmission means is operative to transmit the requested second coded moving picture sequence s.gnal 
extracted by the separating coded signal extracting means. mltth ^ 
[0094] In the aforesaid coded signal separating apparatus, the first transmission means is operative to transmit the 
differential coded moving picture sequence signal by way of broadcasting. 

[0095] In the aforesaid coded signal separating apparatus, the first transmission means is operative to transmit the 
so first coded moving picture sequence signal, the separating storage means is operative to store the differential coded 
moving picture sequence signal generated by the differential coded signal generating means, the request signal re- 
ceiving means is operative to receive the request signal indicative of a requested differential coded mov.ng picture 
sequence signal to be transmitted, the request signal indicative of the requested differential coded moving picture 
sequence signal being determined on the basis of a second coded moving picture sequence s.gnal generated m ac- 
35 cordancewiththefirstcodedmovingpicturesequencesignal,theseparatingcodedsignalextract.ngmeans.soperat.ve 

to extract the requested differential coded moving picture sequence signal from the separating storage means in re- 
sponse to the request signal, and the second transmission means is operative to transmit the requested drfferent.al 
coded moving picture sequence signal extracted by the separating coded signal extracting means. 
[0096] In the aforesaid coded signal separating apparatus, the first transmission means is operative to transmit the 

40 first coded moving picture sequence signal, the separating storage means is operative to store the second coded 
moving picture sequence signal generated by the coded signal converting means, the request signal receiving means 
is operative to receive the request signal indicative of a requested second coded moving picture sequence s.gnal to 
be transmitted, the request signal indicative of the requested second coded moving picture sequence signal being 
determined on the basis of a differential coded moving picture sequence signal generated in accordance with the first 

45 coded moving picture sequence signal, the separating coded signal extracting means is operat.ve to extract the re- 
quested second coded moving picture sequence signal from the separating storage means in response to the request 
signal, and the second transmission means is operative to transmit the requested second coded mov.ng picture se- 
quence signal extracted by the separating coded signal extracting means. 

[0097] In accordance with a third aspect of the present invention, there is provided a coded signal merging apparatus 
so for inputting a second coded moving picture sequence signal and a differential coded moving picture sequence signal 
to reconstruct a first coded moving picture sequence signal, the second coded moving picture sequence s.gnal gen- 
erated as a result of transcoding the first coded moving picture sequence signal and consisting of a senes of second 
picture information having second coefficient information, the second coefficient information includ.ng a matrix of sec- 
ond coefficients, the first coded moving picture sequence signal generated as a result of encoding original mov.ng 
55 picture sequence signal and consisting of a series of first picture information having first coefficient information, the 
first coefficient information including a matrix of first coefficients, the differential coded moving picture sequence s.gnal 
being a difference between the first coded moving picture sequence signal and the second coded mov.ng picture 
sequence signal, the differential coded moving picture sequence signal including differential coefficient information 
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between the first coefficient information and the second coefficient information, each of the first coded moving picture 
sequence signal, the second coded moving picture sequence signal, and the differential coded moving picture se- 
quence signal is in the form of a hierarchical structure including one or more sequence layers each having a plurality 
of screens sharing common information, one or more picture layers each having a plurality of slices sharing common 
information with respect to one of the screens, one or more slice layers each having a plurality of macroblocks with 
respect to one of the slices, one or more macroblock layers each having a plurality of blocks with respect to one of the 
macroblocks, and one or more block layers each having block information with respect to one of the blocks, the coded 
signal merging apparatus comprising: first receiving means for receiving a base coded moving picture sequence signal, 
the base coded moving picture sequence signal being any one of the first coded moving picture sequence signal, the 
second coded moving picture sequence signal, and the differential coded moving picture sequence signal; merging 
storage means for storing the base coded moving picture sequence signal received by the first receiving means; request 
signal determining means for determining a request signal for a requested coded moving picture sequence signal on 
the basis of the base coded moving picture sequence signal stored by the merging storage means; request signal 
transmission means for transmitting the request signal for the requested coded moving picture sequence signal deter- 
mined by the request signal determining means; second receiving means for receiving the requested coded moving 
picture sequence signal; merging coded signal extracting means for extracting the base coded moving picture sequence 
signal from the merging storage means; merging means for merging the base coded moving picture sequence signal 
extracted by the merging coded signal extracting means with the requested coded moving picture sequence signal 
received by the second receiving means to reconstruct the first coded moving picture sequence signal on the basis of 
the second coefficient information obtained from the series of second picture information of the second coded moving 
picture sequence signal, and the differential coefficient information obtained from the differential coded signal; and 
outputting means for inputting the reconstructed first coded moving picture sequence signal from the merging means 
to be outputted therethrough. 

[0098] In the aforesaid coded signal merging apparatus, the first receiving means is operative to receive the second 
coded moving picture sequence signal, the merging storage means is operative to store the second coded moving 
picture sequence signal received by the first receiving means, the request signal determining means is operative to 
determine a request signal for a requested differential coded moving picture sequence signal on the basis of the second 
coded moving picture sequence signal stored by the merging storage means, the request signal transmission means 
is operative to transmit a request signal for the requested differential coded moving picture sequence signal determined 
by the request signal determining means, the second receiving means is operative to receive the requested differential 
coded moving picture sequence signal, the merging coded signal extracting means is operative to extract the second 
coded moving picture sequence signal from the merging storage means, and the merging means is operative to merge 
the second coded moving picture sequence signal extracted by the merging coded signal extracting means with the 
requested differential coded moving picture sequence signal received by the second receiving means to reconstruct 
55 the first coded moving picture sequence signal. 

[0099] The aforesaid coded signal merging apparatus may further comprise second coded moving picture sequence 
signal decoding means for decoding the second coded moving picture sequence signal received by the first receiving 
means. 

[01 00] The aforesaid coded signal merging apparatus may further comprise editing means for cutting and combining 
component parts of the second coded moving picture sequence signal stored by the merging storage means to generate 
an edited second, coded moving picture sequence signal in a desired size, in which the request signal determining 
means is operative to determine a request signal for a requested differential coded moving picture sequence signal 
on the basis of the edited second coded moving picture sequence signal generated by the editing means, the request 
signal transmission means is operative to transmit the request signal for the requested differential coded moving picture 
sequence signal determined by the request signal determining means, and the merging means is operative to merge 
the edited second coded moving picture sequence signal generated by the editing means with the requested differential 
coded moving picture sequence signal received by the second receiving means to reconstruct the first coded moving 
picture sequence signal in the desired size. 

[0101] In the aforesaid coded signal merging apparatus, the first receiving means is operative to receive the differ- 
ential coded moving picture sequence signal, the merging storage means is operative to store the differential coded 
moving picture sequence signal received by thefirst receiving means, the request signal determining means is operative 
to determine a request signal for a requested second coded moving.picture sequence signal on the basis of the differ- 
ential coded moving picture sequence signal stored by the merging storage means, the request signal transmission 
means is operative to transmit the request signal for the requested second coded moving picture sequence signal 
determined by the request signal determining means, the second receiving means is operative to receive the requested 
second coded moving picture sequence signal, the merging coded signal extracting means is operative to extract the 
differential coded moving picture sequence signal stored by the merging storage means, and the merging means is 
operative to merge the differential coded moving picture sequence signal extracted by the merging coded signal ex- 
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trading means with the second coded moving picture sequence signal received by the second receiving means to 
reconstruct the first coded moving picture sequence signal. r«™«» the differ- 

[0102] In the aforesaid coded signal merging apparatus, the first rece.v.ng means is operative to receive the differ 
ential coded moving picture sequence signal by way of broadcasting. 
[0103] Theaforesaidcodedsignalmergingapparatusmayfurthe^ 

means for storing the reconstructed first coded moving picture sequence ^™??^£r™ ZZt 
TO1041 The aforesaid coded signal merging apparatus may further compnse: decoding means for decoding the firs 
Sded mov ngpXe sequence s'ignal orthe second coded moving picture sequence signal; and merging codec I signal 
conveS means for inputting the first coded moving picture sequence signal to generate the second coded moving 
S^quTce signal in which the first receiving means is operative to receive the first coded moving picture ^se- 
auence s!2nal the decoding means is operative to decode the first coded moving picture sequence signal rece.ved by 
i£XZ Reiving mear?she merging coded signal converting means is operative to input the first coded mov.ng picture 
seau^cTjra? recced by the first receiving means to generate the second coded moving picture sequence signal, 
thTmeSna stlTlans is operathre to store the second coded moving picture sequence signal generated by the 
merging o'ded slgnaTconverting means, the request signal determining means is operative to determine a request 
Snor a requested differential coded moving picture sequence signal on the basis of the second coded moving 
pZe seqVre sLnaistored by the merging storage means, the request signal transmission » 
transmit the request signal for the requested differential coded moving picture sequence signal determined by the 
^^Z^TTmm the second receiving means is operative to receive the requested .differentia, coded 
moving picture sequence signal, the merging coded signal extracting means is operat.ve to extract the second coded 
moving p c ure sequence signal from the merging storage means, and the merging means ,s operative c ^merge the 
^cond coded moving picture sequence signal extracted by the merging coded signal extracting means wrth the re- 
nted ^differential co'ded moving picture sequence signal received by the second receiving means to reconstruct the 
first coded moving picture sequence signal in the desired size. ^ nf , in „ th< » fir«t 

[0105] The aforesaid coded signal merging apparatus may further comprise: decod.ng means for ^ding*e 
coded mov ng picture sequence signa. or the second coded moving picture sequence s.gnah and merging = 
coded sional generating means for inputting the first coded moving picture sequence signal to generate the differential 
cooed movl sequence signal, the first receiving means is operative to receive the first coded moving picture 

JlTZa I decodino means is operative to decode the first coded moving picture sequence signal received 
S^S^S^^SS differential coded signa. generating means is operative to input the first coded 
moving %2" ^sTquence signal received by the first receiving means to generate the differential coded moving picture 

general The merging coded signal converting means, the request signal determining means ,s operat* 
terrr!ine a request signal for a requested second coded moving picture sequence signal on the basis of the deferential 
cold movtn pS sequence signal stored by the merging storage means, the request signal transmiss.or .means 
Separate to transmit the request signal for the requested second coded moving picture sequence signal ^ned 
bl the request signal determining means, the second receiving means is operative to receive the requested second 
coded ZingpXeseque 

coded moving picture sequence signal from the merging storage means, andthe merging means ,s operative to merge 
th d Zential coded moving picture sequence signa. extracted by the merging coded signal extracting means wrth 
the IZZZEZZ!!* Amoving pie sequence signal received by the second receiving means to reconstruct 

Lectin a^aratusTo inputting a first coded moving picture sequence signa. to separate into a 
codeSing picture sequence signals and a p.ura.rty of differentia, coded moving p,cture sequence s ^ejnjpnj- 
ing- a plurality of coded signal separating units including a 1st coded signal separating unit up to a m-th coded s gna 
raarrtng unit wherein m is an integer not less than two; the 1st coded signal separating unit being operative to npu 
the fiS coded moving picture sequence signal to separate into a 1st second coded moving picture sequence signa 
andTlst d«: 2a. coded moving picture sequence signal, the 1st different, a, coded ^^SSZ^S^ 
beina a difference between the first coded moving picture sequence signal and the 1st second coded mov.ng picture 
seqln^nTandTe i-th coded signa, separating unit being operate to input an (M)-th second - JJ^J 
oicture sequence siqnal to separate into an i-th second coded moving picture sequence s.gnal and an .-th differential 
mZSS^SS^SSJL signal, the i-th differentia, coded moving picture sequence signa. being a durance 
be^ee^hT(i-1Hh second coded moving picture sequence signal and the i-th second coded mov.ng p.cture sequence 

^T^^^S^Z^^ includes: 1st inputting means for inpuUing the ™ 
moving picture sequence signal therethrough, the first coded moving picture sequence s.gnal 0™"^-" ™* ° 
encodfng original moving pteture sequence signal and consisting of a series of first picture information having first 
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coefficient information, the first coefficient information including a matrix of first coefficients; 1st coded signal converting 
means for converting the first coded moving picture sequence signal inputted through the 1 st inputting means to gen- 
erate a 1st second coded moving picture sequence signal, the 1st second coded moving picture sequence signal 
consisting of a series of 1st second picture information having 1st second coefficient information, the 1st second co- 
efficient information including a matrix of 1st second coefficients, each of the first coded moving picture sequence 
signal, and the 1st second coded moving picture sequence signal is in the form of a hierarchical structure including 
one or more sequence layers each having a plurality of screens sharing common information, one or more picture 
layers each having a plurality of slices sharing common information with respect to one of the screens, one or more 
slice layers each having a plurality of macroblocks with respect to one of the slices, one or more macroblock layers 
each having a plurality of blocks with respect to one of the macroblocks, and one or more block layers each having 
block information with respect to one of the blocks; 1 st differential coded signal generating means for inputting the first 
coded moving picture sequence signal and the 1st second coded moving picture sequence signal from the 1st coded 
signal converting means to generate a 1st differential coded moving picture sequence signal on the basis of the first 
coefficient information obtained from the series of first picture information of the first coded moving picture sequence 
signal, and the 1 st second coefficient information obtained from the series of the 1 st second picture information of the 
1st second coded moving picture sequence signal, the 1st differential coded moving picture sequence signal being a 
difference between the first coded moving picture sequence signal and the 1st second coded moving picture sequence 
signal; 1st separating storage means for selectively storing the first coded moving picture sequence signal, the 1st 
second coded moving picture sequence signal, and the 1 st differential coded moving picture sequence signal; 1 st first 
transmission means for selectively transmitting the first coded moving picture sequence signal, the 1st second coded 
moving picture sequence signal, and the 1st differential coded moving picture sequence signal; 1st request signal 
receiving means for receiving a request signal indicative of a requested coded moving picture sequence signal to be 
transmitted, the request signal indicative of the requested coded moving picture sequence signal being determined on 
the basis of the first coded moving picture sequence signal, the 1st second coded moving picture sequence signal, or 
the 1st differential coded moving picture sequence signal; 1st separating coded signal extracting means for extracting 
the requested coded moving picture sequence signal from the 1 st separating storage means in response to the request 
signal; and 1st second transmission means for transmitting the requested coded moving picture sequence signal ex- 
tracted by the 1 st separating coded signal extracting means. 

[01 08] The aforesaid i-th coded signal separating unit includes: i-th inputting means for inputting the (i-1 )-th second 
coded moving picture sequence signal therethrough from the (M)-th coded signal separating unit, the (i-1)-th second 
coded moving picture sequence signal generated as a result of encoding original moving picture sequence signal and 
consisting of a series of (i-1)-th second picture information having (i-1)-th second coefficient information, the (i-1)-th 
second coefficient information including a matrix of (i-1)-th second coefficients; i-th coded signal converting means for 
converting the (M)-th second coded moving picture sequence signal inputted through the i-th inputting means to gen- 
erate the i-th second coded moving picture sequence signal, the i-th second coded moving picture sequence signal 
consisting of a series of i-th second picture information having i-th second coefficient information, the i-th second 
coefficient information including a matrix of i-th second coefficients, each of the (M)-th second coded moving picture 
sequence signal, and the i-th second coded moving picture sequence signal is in the form of a hierarchical structure 
including one or more sequence layers each having a plurality of screens sharing common information, one or more 
picture layers each having a plurality of slices sharing common information with respect to one of the screens, one or 
more slice layers each having a plurality of macroblocks with respect to one of the slices, one or more macroblock 
layers each having a plurality of blocks with respect to one of the macroblocks, and one or more block layers each 
having block information with respect to one of the blocks; i-th differential coded signal generating means for inputting 
the (i-1 )-th second coded moving picture sequence signal and the i-th second coded moving picture sequence signal 
from the i-th coded signal converting means to generate an i-th differential coded moving picture sequence signal on 
the basis of the (M)-th second coefficient information obtained from the series of (i-1)-th second picture information 
of the (i-1 )-th second coded moving picture sequence signal, and the i-th second coefficient information obtained from 
the series of the i-th second picture information of the i-th second coded moving picture sequence signal, the i-th 
differential coded moving picture sequence signal being a difference between the (i-1 )-th second coded moving picture 
sequence signal and the i-th second coded moving picture sequence signal; i-th separating storage means for selec- 
tively storing the (i-1 )-th second coded moving picture sequence signal, the i-th second coded moving picture sequence 
signal, and the i-th differential coded moving picture sequence signal; i-th first transmission means for selectively 
transmitting the (i-1 )-th second coded moving picture sequence signal, the i-th second coded moving picture sequence 
signal, and the i-th differential coded moving picture sequence signal; 1-trV request signal receiving means for receiving 
a request signal indicative of a requested coded moving picture sequence signal to be transmitted, the request signal 
indicative of the requested coded moving picture sequence signal being determined on the basis of the (i-1 )-th second 
coded moving picture sequence signal, the i-th second coded moving picture sequence signal, or the i-th differential 
coded moving picture sequence signal; i-th separating coded signal extracting means for extracting the requested 
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coded moving picture sequence signal from the i-th separating storage means in response to the r ^^ s ^ na ' ; ^^ 
i-th second transmission means for transmitting the requested coded moving picture sequence signal extracted by the 
i-th separating coded signal extracting means. . . mflmlnn 

[0109]" in accordance with afifth aspect of the present invention, there is provided a ^^^SSS 
apparatus for inputting a plurality of second coded moving picture sequence s.gnals and a plurality of differ e A a coded 
moving picture sequence Signals to reconstruct a first coded moving picture sequence s.gnal compns.ng: a p uralrty of 
the coded signal merging units including a 1 st coded signal merging unit up to a n-th coded s.gna ri»J^» 
n is an integer not less than two, in which the I-th coded signal merging unft is operate to 

moving picture sequence signal and an i-th differential coded moving picture sequence s.gnal to ^^truct ^ , (. _ I ) _ 
th second coded moving picture sequence signal wherein i is an integer equal to or less than n, the .-th second coded 
mov^g Picture sequence signal generated as a result of transcoding the )-th second coded mov.ng p,cture sequence 
InLl and consislg of a series of .-th second picture information having i-th second coefficient .nformat.on, the - h 
Send coefficient information inc.uding a matrix of i-th second coefficients, the (i-1 )-th seconc 
sequence signal generated as a result of encoding original moving picture sequence s,gna and <^ n J^»™* 
of (M)-th second picture information having (i-1)-th second coefficient informat.on the (,-D-th second coeftejerrt in- 
formation including a matrix of (i-1)-th second coefficients, the i-th differential coded movmg picture sequence s.gnal 

picture sequence signal, the i-th differential coded moving picture sequence s.gnal .nclud.ng ,-th d.fferent.al coeff.c,ent 
information between the i-th second coefficient information and the (i-1 )-th second coeff cent 'nformat.orv each of the 
i-th second coded moving picture sequence signal, the (i-1 )-th second coded mov.ng p.cture sequence s.gnal, and the 
-th deferential coded moving picture sequence signal is in the form of a hierarchical structure .nclud.ng one or more 
Sequence layers each having a plurality of screens sharing common information, one or more p.cture layers each 
hXg TpluLity of slices sharing common information with respect to one of the screens, one or more sl.ce layers 
each Saving a plurality of macroblocks with respect to one of the slices, one or more macroblock 
a plurality of blocks with respectto one of the macroblocks, and oneormore block layers each having , block mformabon 
wSh espect to one of the blocks, and the 1st coded signal merging unit is operative to input th • »** 
moving picture sequence signal and the 1st differential coded moving picture sequence s.gnal to reconstruct the f.rst 
coded moving picture sequence signal. _ aHoH 
[0110] The aforesaid i-th coded signal merging unit includes: i-th first rece.v.ng means for recemng a base coded 
moving picture sequence signal, the base coded moving picture sequence signal be.ng any one of the I-th second 
coded moving picture sequence signal, the (M)-th second coded moving picture sequence s.gnal and the .-th d,ffer- 
Tnfaf coded moving picture sequence signal; i-th merging storage means for storing the base 
sequence signal received by the i-th first receiving means; i-th request signal determ.n.ng means for determ.n.ng a 
eq q uest"g a L a requested coded moving picture sequence signal on the basis of the base coded mov.ng^ p.rfure 
sequence signal stored by the i-th merging storage means; i-th request signal transm.ss.on means fortransm.tt.n£ .the 
Request signal for the requested coded moving picture sequence signal determined by the i-th 
mining means; i-th second receiving means for receiving the requested coded mov.ng p.cture sequence s^nal - h 
merging coded signal extracting means for extracting the base coded moving picture sequence s.gna. from the ,-th 
meX storage means; i-th merging means for merging the base coded moving picture sequence s.gnal extracted 
by the I-th merging coded signal extracting means with the requested coded moving picture sequence s.gnal receded 
by the -th second receiving means to reconstruct the (i-1 )-th second coded moving picture s^™**™ 1 ™** 
bLis of the second coefficient information obtained from the series of second picture .nformat.on of the R .second 
coded moving picture sequence signal, and the i-th differential coefficient information obta.ned from the .-th drfferent.a 
^l^SZp^ -eans for inputting the reconstructed i-th second coded moving picture sequence s.gnal 
45 from the i-th merging means to be outputted therethrough. 

[0111] The afoLaid 1st coded signal merging unit includes: 1st first receiving means for roc-.ng a base coded 
moving picture sequence signal, the base coded moving picture sequence s.gnal be.ng any one of the f.rst ^ coded 
moving picture sequence signal, the 1st second coded moving picture sequence signal, and the st drfferenfal coded 
mo vingpictureseq q uencesigna.;1st merging storage means for storing the base coded T"™^"^^^ 
received by the 1st first receiving means; 1st request signal determining means for determ.n.ng a '^ signal °r a 
reauested coded moving picture sequence signal on the basis of the base coded mov.ng p.cture sequence s.gna 
ZJ£t£5 meS storage means; 1st request signal transmission means for transmitting the request s.gna 
for he guested coded moving picture sequence signal determined by the 1st request signal <M«^«^ 
st second receiving means for receiving the requested coded moving picture sequence ^ 1 * ™"J"8 
signal extracting means for extracting the base coded moving picture sequence s.gnal ^'^M" 
means, 1st merging means for merging the base coded moving picture sequence s.gnal * * ^I ^SS 

coded signal extracting means with the requested coded moving picture sequence s.gnal rece.ved b£ toe _1 st second 
receiving means to reconstruct the first coded moving picture sequence signal on the bas.s of the 1 st second coeff.c.ent 
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information obtained from the series of second picture information of the 1st second coded moving picture sequence 
signal, and the 1 st differential coefficient information obtained from the 1 st differential coded signal; and 1 st outputting 
means for inputting the reconstructed first coded moving picture sequence signal from the 1st merging means to be 
outputted therethrough. 

[0112] In the above mentioned the I-th coded signal separating unit, the i-th separating storage means is operative 
to store the.(i-1)-th differential coded moving picture sequence signal generated by the i-th differential coded signal 
generating means, the i-th first transmission means is operative to transmit the (i-1)-th second coded moving picture 
sequence signal generated by the i-th coded signal converting means, the i-th request signal receiving means is op- 
erative to receive the request signal indicative of a requested (i-1 )-th differential coded moving picture sequence signal 
to be transmitted, the request signal indicative of the requested (i-1)-th differential coded moving picture sequence 
signal being determined on the basis of the (i-1 )-th second coded moving picture sequence signal, the i-th separating 
coded signal extracting means is operative to extract the requested (i-1 )-th differential coded moving picture sequence 
signal from the i-th separating storage means in response to the request signal, and the i-th second transmission 
means is operative to transmit the requested (i-1)-th differential coded moving picture sequence signal extracted by 
the i-th separating coded signal extracting means, and the aforesaid multi-output coded signal separating apparatus 
is operative to input a first coded moving picture sequence signal to separate into a plurality of second coded moving 
picture sequence signals and a plurality of differential coded moving picture sequence signals. 

[0113] In the above described the i-th coded signal separating unit, the i-th first receiving means is operative to 
receive the i-th second coded moving picture sequence signal, the i-th merging storage means is operative to store 
the i-th second coded moving picture sequence signal received by the i-th first receiving means, the i-th request signal 
determining means is operative to determine a request signal for a requested differential coded moving picture se- 
quence signal on the basis of the i-th second coded moving picture sequence signal stored by the i-th merging storage 
means, the i-th request signal transmission means is operative to transmit the request signal for the requested differ- 
ential coded moving picture sequence signal determined by the i-th request signal determining means, the i-th second 
receiving means is operative to receive the requested differential coded moving picture sequence signal, the i-th merg- 
ing coded signal extracting means is operative to extract the i-th second coded moving picture sequence signal from 
the i-th merging storage means, and the I-th merging means is operative to merge the i-th second coded moving picture 
sequence signal extracted by the i-th merging coded signal extracting means with the requested differential coded 
moving picture sequence signal received by the i-th second receiving means to reconstruct the (i-1)-th second coded 
moving picture sequence signal wherein the 0-th second coded moving picture sequence signal is the first coded 
moving picture sequence signal. 

[0114] In accordance with a sixth aspect of the present invention, there is provided a coded signal separating and 
merging system comprising: a multi-output coded signal separating apparatus for inputting a first coded moving picture 
sequence signal to separate into a plurality of second coded moving picture sequence signals and a plurality of differ- 
ential coded moving picture sequence signals; and a multi-input coded signal merging apparatus for inputting a plurality 
of second coded moving picture sequence signals and a plurality of differential coded moving picture sequence signals 
to reconstruct the first coded moving picture sequence signal. The above multi-output coded signal separating appa- 
ratus includes: a plurality of coded signal separating units including a 1st coded signal separating unit up to a m-th 
coded signal separating unit wherein m is an integer not less than two. The above multi-input coded signal merging 
apparatus includes: a plurality of coded signal merging units including a 1st coded signal merging unit up to a n-th 
coded signal merging unit wherein n is an integer not less than two and equal to or less than the m. 
[0115] The above i-th coded signal separating unit includes: i-th inputting means for inputting an (M)-th second 
coded moving picture sequence signal therethrough from the (M)-th coded signal separating unit, the (i-1)-th second 
coded moving picture sequence signal generated as a result of encoding original moving picture sequence signal and 
consisting of a series of (i-1)-th second picture information having (i-1)-th second coefficient information, the (i-1)-th 
second coefficient information including a matrix of (i-1)-th second coefficients wherein i is an integer equal to or less 
than m, and 0-th second coded moving picture sequence signal is the first coded moving picture sequence signal; i- 
th coded signal converting means for converting the (M)-th second coded moving picture sequence signal inputted 
through the i-th inputting means to generate an i-th second coded moving picture sequence signal, the i-th second 
coded moving picture sequence signal consisting of a series of i-th second picture information having i-th second 
coefficient information, the i-th second coefficient information including a matrix of second coefficients, each of the (i- 
1)-th second coded moving picture sequence signal, and the i-th second coded moving picture sequence signal is in 
the form of a hierarchical structure including one or more sequence layers each having a plurality of screens sharing 
common information, one or more picture layers each having a plurality of slices sharing common information with 
respect to one of the screens, one or more slice layers each having a plurality of macroblocks with respect to one of 
the slices, one or more macroblock layers each having a plurality of blocks with respect to one of the macroblocks, 
and one or more block layers each having block information with respect to one of the blocks; i-th differential coded 
signal generating means for inputting the (i-1)-th second coded moving picture sequence signal and the i-th second 
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coded moving picture sequence signal from the i-th coded signal converting means to generate an i-th differential 
coded moving picture sequence signal on the basis of the (M)-th second coefficient information obtained from the 
series of (1-1 )-th second picture information of the (i-1 )-th second coded moving picture sequence signal, and I the i-th 
second coefficient information obtained from the series of the i-th second picture information of the i-th second coded 

5 moving picture sequence signal, the i-th differential coded moving picture sequence signal being a difference between 
the (i-1 )-th second coded moving picture sequence signal and the i-th second coded moving picture sequence signal; 
i-th separating storage means for selectively storing the (i-1 )-th second coded moving picture sequence signal, the .- 
th second coded moving picture sequence signal, and the i-th differential coded moving picture sequence signal; and 
i-th first transmission means for selectively transmitting the (i-1)-th second coded moving picture sequence signal, the 

w i-th second coded moving picture sequence signal, and the i-th differential coded moving picture sequence signal to 
the i-th coded signal merging unit. ^ 
[01 1 6] The above i-th coded signal merging unit includes: i-th first receiving means for receiving a base coded moving 
picture sequence signal from the i-th coded signal separating unit or the (i + 1)-th coded signal merging unit 6200i+1 . 
the base coded moving picture sequence signal being any one of the (i-1)-th second coded moving picture sequence 

is signal, the i-th second coded moving picture sequence signal, and the i-th differential coded moving picture sequence 
signal- i-th merging storage means for storing the base coded moving picture sequence signal received by the i-th first 
receiving means; i-th request signal determining means for determining a request signal for a requested coded moving 
picture sequence signal on the basis of the base coded moving picture sequence signal stored by the i-th merging 
storage means; and i-th request signal transmission means for transmitting the request signal forthe requested coded 

20 moving picture sequence signal determined by the i-th request signal determining means to the i-th coded signal 

separating unit. . . . 

[01 17] The above i-th coded signal separating unit further includes: i-th request signal receiving means for receiving 
the request signal transmitted by the i-th request signal transmission means from the i-th coded signal merging unit; 
i-th separating coded signal extracting means for extracting the requested coded moving picture sequence signal from 

25 the i-th separating storage means in response to the request signal; and i-th second transmission meansfortransmrtt.ng 
the requested coded moving picture sequence signal extracted by the i-th separating coded signal extracting means 
to the i-th coded signal merging unit. The above I-th coded signal merging unit includes: i-th second receiving means 
for receiving the requested coded moving picture sequence signal transmitted by the i-th second transmission means 
from the i-th coded signal separating unit; i-th merging coded signal extracting means for extracting the base coded 

30 moving picture sequence signal from the i-th merging storage means; i-th merging means for merging the base coded 
moving picture sequence signal extracted by the i-th merging coded signal extracting means with the requested coded 
moving picture sequence signal received by the i-th second receiving means on the basis of the i-th second coefficient 
information obtained from the series of second picture information of the i-th second coded moving picture sequence 
signal and the i-th differential coefficient information obtained from the differential coded signal to reconstruct the (i- 

35 l)-th second coded moving picture sequence signal; and i-th outputting means for inputting the reconstructed (i-1)-th 
second coded moving picture sequence signal from the i-th merging means to be outputted therethrough. 

[01 181 In the aforesaid coded signal separating and merging system, the i-th separating storage means of the i-th 
coded signal separating unit is operative to store the i-th differential coded moving picture sequence signal generated 
by the i-th differential coded signal generating means, the i-th first transmission means is operative to transmrt the i- 
40 th second coded moving picture sequence signal generated by the i-th coded signal converting means, the i-th first 
receiving means of the i-th coded signal merging unit is operative to receive the i-th second coded moving picture 
sequence signal (1+1 )-th coded signal merging unit, the I-th merging storage means is operative to store the i-th second 
coded moving picture sequence signal received by the i-th first receiving means, the i-th request signal determining 
means is operative to determine a request signal for a requested differential coded moving picture sequence signal 
45 on the basis of the i-th second coded moving picture sequence signal stored by the i-th merging storage means, the 
i-th request signal transmission means is operative to transmit the request signal for the requested differential coded 
moving picture sequence signal determined by the I-th request signal determining means, the I-th request signal re- 
ceiving means of the i-th coded signal separating unit is operative to receive the request signal transmitted by the .-th 
request signal transmission means, the i-th separating coded signal extracting means is operative to extract the re- 
50 quested differential coded moving picture sequence signal from the i-th separating storage means in response to the 
request signal the i-th second transmission means is operative to transmit the requested differential coded moving 
picture sequence signal extracted by the i-th separating coded signal extracting means to the i-th coded signal merging 
unit, the i-th second receiving means of the i-th coded signal merging unit is operative to receive the requested drffer- 
ential coded moving picture sequence signal transmitted by the i-th second transmission means from the I-th coded 
55 signal separating unit, the I-th merging coded signal extracting means is operative to extract the i-th second coded 
moving picture sequence signal from the i-th merging storage means, and the i-th merging means is operative to merge 
the i-th second coded moving picture sequence signal extracted by the i-th merging coded signal extracting means 
with the requested differential coded moving picture sequence signal received by the i-th second receiving means to 
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reconstruct the first coded moving picture sequence signal. 
BRIEF DESCRIPTION OF THE DRAWINGS 



[01 1 9] The present invention and many of the advantages thereof will be better understood from the following detailed 
description when considered in connection with the accompanying drawings, wherein: 

FIG. 1 is a block diagram of a first preferred embodiment of a bit stream separating and merging system 1000 
according to the present invention; 

FIG. 2 is a block diagram of a preferred embodiment of a bit stream separating apparatus 1100 according to the 
present invention; 

FIG. 3 is a data structural diagram showing the hierarchical structure of a differential bit stream; 

FIG. 4 is a block diagram of a preferred embodiment of a bit stream merging apparatus 1200 according to the 

present invention; 

FIG. 5 is a diagram showing renderings of an environment in which a preferred embodiment of a bit stream sep- 
arating and merging system 1 000 according to the present invention is utilized; 

FIG. 6 is a block diagram of a second preferred embodiment of a bit stream separating and merging system 2000 
according to the present invention; 

FIG. 7 is a block diagram of a third preferred embodiment of a bit stream separating and merging system 3000 
according to the present invention; 

FIG. 8 is a block diagram of a fourth preferred embodiment of a bit stream separating and merging system 4000 
according to the present invention; 

FIG. 9 is a block diagram of a fifth preferred embodiment of a bit stream separating and merging system 5000 
according to the present invention; 

FIG. 10 is a block diagram of a sixth preferred embodiment of a bit stream separating and merging system 6000 
according to the present invention; 

FIG. 11 is a block diagram of a seventh preferred embodiment of a bit stream separating and merging system 7000 
according to the present invention; 

FIG. 12 is a block diagram of a multi-output bit stream separating apparatus 71 00 according to the present invention; 
FIG. 13 is a block diagram of a multi-input bit stream merging apparatus 7200 according to the present invention; 
FIG. 14 is a schematic block diagram showing a first conventional transcoder 50; 

FIG. 15 is a flowchart showing the flow of the rate control operation of MPEG-2 performed by the first conventional 
transcoder 50 shown in FIG. 14; 

FIG. 16 is a schematic block diagram showing a second conventional transcoder 60; 

FIG. 1 7 is a flowchart showing the flow of the rate control operation of MPEG-2 performed by the second conven- 
tional transcoder 60 shown in FIG. 16; 

FIG. 18 is a schematic block diagram showing a third conventional transcoder 80; 

FIG. 1 9 is a flowchart showing the flow of the rate control operation of MPEG-2 performed by the third conventional 
transcoder 80 shown in FIG. 18; 

FIG. 20 is a schematic block diagram showing a fourth conventional transcoder 90. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0120] Throughout the following detailed description, similar reference characters refer to similar elements in all 
figures of the drawings. 

I First Embodiment of Bit Stream Separating and Merging System 1000 

[0121] Referring to FIG. 1 of the drawings, there is shown a first preferred embodiment of a bit stream separating 
and merging system 1000 according to the present invention. 

[0122] The first preferred embodiment of the bit stream separating and merging system 1 000 according to the present 
invention is shown in FIG. 1 as comprising a bit stream separating apparatus 1 1 00 and a bit stream merging apparatus 
1200. ' ~ 

[0123] Some moving picture information is not required to have a high picture quality. Demo video moving picture 
information, for instance, is required to be promptly transmitted to audiences. Upon receiving the demo video moving 
picture information, the audiences can preview the demo video moving picture information as long as the demo video 
moving picture information has a minimum picture quality. 

[0124] In the first preferred embodiment of the bit stream separating and merging system 1000 according to the 
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present invention, the bit stream separating apparatus 1100 is operated to input an original MPEG-2 brt stream to 
separate into a transcoded MPEG-2 bit stream and a differential bit stream, and then store the differential bit stream 
in the bit stream separating apparatus 1100 and transmit only the transcoded MPEG-2 bit stream to the bit stream 
merging apparatus 1200. The bit rate of the transcoded MPEG-2 bit stream is lower than that of the original MPEG-2 
bit stream thereby making it possible for the bit stream separating apparatus 1 1 00 to transmit the transcoded MPEG- 
2 bit stream to the bit stream merging apparatus 1200 faster than the original MPEG-2 bit stream. 
[0125] The bit stream merging apparatus 1200, on the other hand, can receive the transcoded MPEG-2 bit stream 
to reproduce moving picture information of a low picture quality, for instance, to be used as demo video moving picture 
information If a user decides to watch the moving picture information of a high quality, the bit stream merging apparatus 
1200 can transmit a request signal for a differential bit stream corresponding to the transcoded MPEG-2 bit stream 
already received to the bit stream separating apparatus 2100. In response to the request for the requested differential 
bit stream the bit stream separating apparatus 1100 is operated to extract the requested differential bit stream from 
among the stored bit streams, and transmit the requested differential bit stream to the bit stream merging apparatus 



[01 261 Upon receiving the requested differential bit stream, the bit stream merging apparatus 1 200 is operated to 
merge the transcoded MPEG-2 bit stream already received and the requested differential bit stream just received to 
reconstruct the original MPEG-2 bit stream. t „ ftk „ 
[01 27] This means that a user may receive the transcoded MPEG-2 bit stream at a bit rate lower than that of the 
original MPEG-2 bit stream to reproduce low-quality moving picture information to be previewed, and later receive the 
20 differential bit stream to be merged with the transcoded MPEG-2 bit stream earlier received to reproduce high-quality 
moving picture information to be watched. 

[01 28] Once the transcoded MPEG-2 bit stream has already been arrived, the bit stream separating apparatus 1 1 00 
is not required to retransmit the original MPEG-2 bit stream but the differential bit stream alone, thereby effectively 
utilize the transcoded MPEG-2 bit streams and the transmitting paths. 
25 [01 29] The constructions of the bit stream separating apparatus 1 1 00 and the bit stream merging apparatus 1 200 
will be described in detail before describing the operation of the bit stream separating and merging system 1000. 

I-A Bit Stream Separating apparatus 1100 

30 [01 30] Referring to FIG. 2 of the drawings, there is shown a preferred embodiment of a bit stream separating appa- 
ratus 1 1 00 As shown in FIG. 2, the bit stream separating apparatus 1 1 00 comprises an inputting terminal a1 , bit stream 
converting means 111, differential bit stream generating means 1 1 2, separating storage means 1 20, first transmission 
means 141 request signal receiving means 142, bit stream extracting means 130, second transmission means 143, 
and outputting interfaces OUT1 , OUT2. The bit stream converting means 111, differential bit stream generating means 

35 112 collectively constitute a separating means 1 1 0 for inputting an original MPEG-2 bit stream to separate into a trans- 
coded MPEG-2 bit stream and a differential bit stream. The first transmission means 141 , the request signal receiving 
means 1 42 and the second transmission means 1 43 collectively constitute a communication means 1 40 f or transmitting 
and receiving bit streams and signals. The bit stream separating apparatus 1 1 00 constitutes the coded signal separating 
apparatus according to the present invention. The inputting terminal a1. the bit stream converting means 111 the 

40 differential bit stream generating means 112, the bit stream extracting means 130 respectively constitute inputting 
means, coded signal converting means, differential coded signal generating means, and separating coded signal ex- 
tracting means according to the present invention. 

[0131] The inputting terminal a1 is adapted to input an original MPEG-2 bit stream therethrough. The ong.nal MPEG- 
2 bit stream is generated as a result of encoding original moving picture sequence signal and consisting of a senes of 
45 first picture information having first coefficient information. The first coefficient information includes a matnx of first 
coefficients 

[01 32] The bit stream converting means 1 1 1 is adapted to input the original MPEG-2 bit stream through the inputting 
terminal a1 and convert the original MPEG-2 bit stream inputted through the inputting terminal a1 to generate a trans- 
coded MPEG-2 bit stream. The bit stream converting means 111 can output the transcoded MPEG-2 brt stream thus 
so generated to the differential bit stream generating means 112 and the separating storage means 120 through an in- 
terface out1 . 

[0133] In the bit stream separating apparatus 1100 according to the present invention, the bit stream converting 
means 111 may directly transmit the transcoded MPEG-2 bit stream to the first transmission means 141 through an 
interface out1 . Furthermore, the bit stream converting means 111 may output the original MPEG-2 bit stream inputted 
55 through the inputting means a1 to the differential bit stream generating means 112. 

[0134] The transcoded MPEG-2 bit stream consists of a series of second picture information having second coeffi- 
cient information. The second coefficient information includes a matrix of second coefficients. Each of the ongmal 
MPEG-2 bit stream, and the transcoded MPEG-2 bit stream is in the form of a hierarchical structure including one or 
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more sequence layers each having a plurality of screens sharing common information, one or more picture layers each 
having a plurality of slices sharing common information with respect to one of the screens, one or more slice layers 
each having a plurality of macroblocks with respect to one of the slices, one or more macroblock layers each having 
a plurality of blocks with respect to one of the macroblocks, and one or more block layers each having block information 
5 with respect to one of the blocks. 

[0135] The differential bit stream generating means 112 is adapted to input the original MPEG-2 bit stream and the 
transcoded MPEG-2 bit stream from the bit stream converting means 111 to generate a differential bit stream on the 
basis of the first coefficient information obtained from the series of first picture information of the original MPEG-2 bit 
stream, and the second coefficient information obtained from the series of the second picture information of the trans- 
10 coded MPEG-2 bit stream. The differential bit stream generating means 112 is adapted to output the differential bit 
stream thus generated to the separating storage means 1 20 through an interface out2. Here, the differential bit stream 
is intended to mean a difference between the original MPEG-2 bit stream and the transcoded MPEG-2 bit stream. 
[0136] More specifically, the differential bit stream, thus generated by the differential bit stream generating means 
112, is in the form of the hierarchical structure including the sequence layers, the picture layers, the slice layers, the 
15 macroblock layers, and the block layers, similar to the original MPEG-2 bit streams and the transcoded MPEG-2 bit 
streams as shown in FIG. 3. The differential bit stream starts from a sequence header of the sequence layer. Followed 
by the sequence header, picture layer data elements continue for the number of pictures contained in the sequence 
layer. The picture layer data element comprises a picture header and picture data elements. The picture data element 
includes a plurality of slice layer data elements. The slice layer data element comprises a slice header and a plurality 
of MB layer data elements. The MB layer data element comprises MB attribute information and block layer data ele- 
ments. Block layer data element contains coefficient information. The coefficient information includes a matrix of co- 
efficients. 

[01 37] The separating storage means 1 20 is adapted to selectively input and store the transcoded MPEG-2 bit stream 
through the interface ont1, and the differential bit stream through the interface out2. In the bit stream separating 
25 apparatus 1100, the separating storage means 120 may input and store the original MPEG-2 bit stream through the 
inputting means a1. 

[0138] The first transmission means 141 is adapted to selectively transmit a base bit stream, which will be described 
later, to a bit stream merging apparatus 1200 through the outputting interface OUT1. 

[0139] The request signal receiving means 142 is adapted to receive a request signal indicative of a requested bit 
30 stream, which will be described later. 

[01 40] The second transmission means 1 43 is adapted to transmit the requested bit stream, which will be described 
later, through the outputting interface OUT2. 

[0141] The bit stream extracting means 130 is adapted to extract the requested bit stream from among bit streams 
stored in the separating storage means 120 in response to the request signal. 

[01 42] The bit stream separating apparatus 1 1 00 thus constructed is adapted to input an original MPEG-2 bit stream 
through the inputting terminal a1 to separate into and output a transcoded MPEG-2 bit stream and a differential bit 
stream through the outputting interfaces OUT1 and OUT2. 
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l-B Bit Stream Merging Apparatus 1200 



[0143] Referring then to FIG. 4 of the drawings, there is shown a preferred embodiment of a bit stream merging 
apparatus 1200. As shown in FIG. 4, the bit stream merging apparatus 1200 comprises inputting interfaces IN1 , IN2, 
first receiving means 211 , merging storage means 220, request signal determining means 230, request signal trans- 
mission means 21 3, second receiving means 21 2, merging bit stream extracting means 241 , merging means 242, and 
an outputting terminal b1. The first receiving means 211, the second receiving means 212, and the request signal 
transmission means 213 collectively constitute the communication means 210. The merging bit stream extracting 
means 241 and the merging means 242 collectively constitute the merging means 240. The bit stream merging appa- 
ratus 1200 constitutes the coded signal merging apparatus according to the present invention. The merging bit stream 
extracting means 241 constitutes merging coded signal extracting means according to the present invention. 
so [0144] The first receiving means 211 is adapted to receive the base bit stream transmitted by the first transmission 
means 141 of the bit stream separating apparatus 1100 through the inputting interface IN1. Here, the base bit stream 
is intended to mean any one of the original MPEG-2 bit stream, the transcoded MPEG-2 bit stream, and the differential 
bit stream transmitted by the first transmission means 141. 

[01 45] The merging storage means 220 is adapted to input and store the base bit stream received by the first receiving 
55 means 211. 

[01 46] The request signal determining means 230 is adapted to determine a request signal for a requested bit stream 
on the basis of the base bit stream stored by the merging storage means 220. More specifically, the request signal 
determining means 230 is adapted to determine a requested bit stream, which is to be merged with the base bit stream 
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to reconstruct the original M PEG-2 bit stream, on the basis of the base bit stream stored by the merging storage means 
220 and then determine a request signal. (k „ r .„,«« to j m 

[0147] The request signal transmission means 213 is adapted to transmit the request s.gnal for the requested b.t 
stream determined by the request signal determining means 230 to the bit stream separating apparatus J 0°. 
[01 48] The second receiving means 21 2 is adapted to receive the requested brt stream transmitter I by the second 
transmission means 143 of the bit stream separating apparatus 1100 through the inputting interface IN2. 
[01 49] The merging bit stream extracting means 241 is adapted to extract the base bit stream from among b.t streams 
stored in the merqing storage means 220. 

[01 50] The merging means 242 is adapted to merge the base bit stream extracted by the merging bit stream extracting 
means 241 with the requested bit stream received by the second receiving means 212 on the bas.s of the second 
coefficient information obtained from the series of second picture information of the transcoded MPEG-2 bit Jtream 
and the differential coefficient information obtained from the differential bit stream to reconstruct the ong.nal MPEG-2 

[OlSirThe outputting terminal b1 is adapted to input the reconstructed original MPEG-2 bit stream from the merging 

15 means 242 to be outputted therethrough. , J ut J cpohi.. tM mi.nH fl 

[0152] The bit stream merging apparatus 1200 thus constructed can .nput a transcoded ^M^mmia 
differential bit stream through the inputting interfaces IN1 and IN2 to reconstruct and output the ong.nal MPEG-2 b.t 

stream through the outputting terminal b1 . .„ „„_ tfl _ 

[0153] Renderings of an environment in which a preferred embodiment of b.t stream separat.ng and merg.ng system 

20 1 000 comprising the bit stream separating apparatus 1 1 00 and the bit stream merging apparatus 1 200 .s utihzed are 

[0 °54] '"As^est shown in FIG. 5, there are provided the bit stream separating apparatus 1 1 00 according to the present 
invention, the bit stream merging apparatus 1200 according to the present invention, an encoder 60, and transmrtt.ng 

23 rai551 The encoder 60 is adapted to input original moving picture sequence information, i.e., high-quality moving 
picture sequence information to output high-quality MPEG-2 bit streams, i.e., original MPEG-2 : bit streams. The bit 
stream separating apparatus 1100 is adapted to input the original MPEG-2 bit streams from the encoder 60, and 
transcode and separate the original MPEG-2 brt streams to generate transcoded MPEG-2 bit streams and M 
bit streams. The differential bit streams are differences between the original MPEG-2 bit streams and the ranscoded 

30 MPEG-2 bit streams. The transcoded MPEG-2 bit streams and differential bit streams thus generated are transmitted 

through the transmitting paths to users. _ ... t . 

[0156] A user may operate a conventional decoder, not shown, to decode the transcoded MPEG-2 brt streams to 

reproduce low-quality moving picture sequence information as shown in FIG. 5. . .. n 

[0157] A user on the other hand, can operate the bit stream merging apparatus 1200 according to present ,nve nt.on 
35 to merge the transcoded MPEG-2 bit streams and the differential bit streams to reconstruct the original MPEG-2 brt 
streams, i.e., high-quality MPEG-2 bit streams, thereby enabling to reproduce the original, h '9h-qualrty mov ng , picture 
sequence information. The differential brt streams may be transmitted simultaneous^ w.th the transcoded MPEG-2 bit 
streams or may be transmitted after the transcoded MPEG-2 bit streams are transmitted. 

[0158] Conventionally, it is required to transmitthe original MPEG-2 bit streams in addition to the transcoded MPEG- 
40 2 bit streamthrough the transmitting path for reproducing the original, high-quality moving picture sequence information^ 
[01 59] The bit stream separating apparatus 1 1 00 according to the present invention, on the other hand enables to 
transcode and separate the original MPEG-2 bit stream to generate the differential bit stream in addrt.on to the . rans- 
coded MPEG-2 bit stream. The bit stream merging apparatus 1200 according to the present invent,™ enables to 
reproduce the original, high-quality moving picture sequence information from the transcoded MPEG-2 b.t stream and 

45 the differential bit stream. , .. D „ „ ... _ tP „_ tn 

[0160] The brt stream merging apparatus 1200 makes it possible to reconstruct the ongmal MPEG-2 brt stream , to 
reproduce the high-quality moving picture sequence information, for instance, from the transcoded MPEG-2 brt ^stream 
earlier received and stored and the deferential brt stream later received, thereby elim.nat.ng the time and effort to 
transmitthe original MPEG-2 brt stream in addition to the transcoded MPEG-2 brt stream through the transmitting path. 

so This leads to the fact that the bit stream separating apparatus 11 00 and the bit stream merging apparatus 1 200 ac- 
cording to the present invention make rt possible to effectively utilize the transcoded MPEG-2 bit streams and the 

[OlTiT 1 " AttematLly, the brt stream merging apparatus 1200 may further comprises original brt stream storage means, 
not shown, which is adapted to input and store the reconstructed original MPEG-2 bit stream reconstructed by he 
55 merging means 242. The original brt stream storage means of the bit stream merging apparatus 1 200 according to the 
presenUnvention enables a user to store the reconstructed original MPEG-2 bit stream^thereby el.m.nat.ng | the _t.me 
and effort to send the original MPEG-2 brt stream or resend the transcoded MPEG-2 brt stream or the differential b.t 
stream The original brt stream storage means constitute the reconstructed first coded signal storage means according 
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to the present invention. 

I-C Operation of Bit Stream Separating and Merging System 1000 

5 [0162] Referring to FIG. 1 of the drawings, there is shown a first preferred embodiment of a bit stream separating 
and merging system 1 000 according to the present invention. 

[0163] The first preferred embodiment of the bit stream separating and merging system 1 000 according to the present 
invention is shown in FIG. 1 as comprising a bit stream separating apparatus 1100 for inputting an original MPEG-2 
bit stream to separate into a transcoded MPEG-2 bit stream and a differential bit stream, and a bit stream merging 
10 apparatus 1200 for inputting the transcoded MPEG-2 bit stream and the differential bit stream. 

[0164] The constructions of the bit stream separating apparatus 1100 and the bit stream merging apparatus 2100 
have already been mentioned. 

[0165] The operation of the bit stream separating and merging system 1 000 will be described hereinlater in reference 
to FIG. 1, FIG.2 : and FIG. 4. 

[0166] In the bit stream separating apparatus 1100, the inputting means a1 is operated to input the original MPEG- 
2 bit stream therethrough. 

[0167] The bit stream converting means 111 of the separating means 11 0 is operated to convert the original MPEG- 
2 bit stream inputted through the inputting means a1 to generate the transcoded MPEG-2 bit stream. 
[0168] The differential bit stream generating means 112 is operated to input the original MPEG-2 bit stream and the 
transcoded MPEG-2 bit stream from the bit stream converting means 111 to generate a differential bit stream on the 
basis of the first coefficient information obtained from the series of first picture information of the original MPEG-2 bit 
stream, and the second coefficient information obtained from the series of the second picture information of the trans- 
coded MPEG-2 bit stream. 

[0169] The separating storage means 120 is operated to selectively store the original MPEG-2 bit stream inputted 
25 through the inputting means a1 , the transcoded MPEG-2 bit stream generated by the bit stream converting means 111 , 
and the differential bit stream generated by differential bit stream generating means 110. 

[01 70] The first transmission means 1 41 is operated to transmit a base bit stream to the bit stream merging apparatus 
1 200. Here, the base bit stream is intended to mean any one of the original MPEG-2 bit stream, the transcoded MPEG- 
2 bit stream, and the differential bit stream. 
30 [0171] In the bit stream merging apparatus 1200, the first receiving means 211 is operated to receive the base bit 
stream transmitted by the first transmission means 1 41 of the bit stream separating apparatus 11 00. 
[01 72] The merging storage means 220 is operated to store the base bit stream received by the first receiving means 
211. 

[01 73] The request signal determining means 230 is operated to determine a request signal for a requested bit stream 

35 on the basis of the base bit stream stored by the merging storage means 220. 

[0174] The request signal transmission means 213 is operated to transmit the request signal for the requested bit 
stream determined by the request signal determining means 230 to the bit stream separating apparatus 1100. 
[0175] In the bit stream separating apparatus 1100, the request signal receiving means 142 is operated to receive 
the request signal transmitted by the request signal transmission means 21 3 of the bit stream merging apparatus 1 200. 

^o [01 76] The separating bit stream extracting means 1 30 is operated to extract the requested bit stream from among 
bit streams stored in the separating storage means 120 in response to the request signal. 

[0177] The second transmission means 143 is operated to transmit the requested bit stream extracted by the sep- 
arating bit stream extracting means 130 to the bit stream merging apparatus 1200. 

[0178] In the bit stream merging apparatus 1200, the second receiving means 212 is operated to receive the re- 
45 quested bit stream transmitted by the second transmission means 143 of the bit stream separating apparatus 1100. 
[0179] The merging bit stream extracting means 241 is operated to extract the base bit stream from among bit streams 
stored in the merging storage means 220. 

[0180] The merging means 242 is operated to merge the base bit stream extracted by the merging bit stream ex- 
tracting means 241 with the requested bit stream received by the second receiving means 212 on the basis of the 
so second coefficient information obtained from the series of second picture information of the transcoded MPEG-2 bit 
stream, and the differential coefficient information obtained from the differential bit stream to reconstruct the original 
MPEG-2 bit stream. 

[0181] The outputting means b1 is operated to input the reconstructed original MPEG-2 bit stream from the merging 
means 242 to be outputted therethrough. 

[01 82] The first embodiment of the bit stream separating and merging system 1 000 thus constructed makes it possible 
for a user to receive a transcoded MPEG-2 bit stream at a bit rate lower than that of an original MPEG-2 bit stream to 
decode, reproduce, and preview low-quality picture information, and later receive a differential bit stream to be merged 
with the transcoded MPEG-2 bit stream earlier received to reproduce high-quality picture information, thereby elimi- 
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nating the time and effort to transmit the original MPEG-2 bit stream, and thus effectively utilize the transcoded MPEG- 
2 bit streams and the transmitting paths. invention th*» 

[0183] Furthermore, in the bit stream separating and merging system 1 000 according to the P*^'™"^?" 
Lit stream separating apparatus 1100 can firstly transmit the differentia, bit ^^J^^^^Si 
MPEG-2 bit stream, and the bit stream merging apparatus 1200 can firstly rece,ve the drfferent.al bit stream and later 
receive the transcoded MPEG-2 bit stream. 

II Second Embodiment of Bit Stream Separating a nd Merging System 2000 

[0184] Referring to FIG. 6 of the drawings, there is shown a second preferred embodiment of a bit stream separating 
and merging system 2000 according to the present invention. a „ nrr n nn tn th* 

man The second preferred embodiment of the bit stream separating and merging system 2000 accord.ng to the 
present invenJionTs shown in FIG. 6 as comprising a bit stream separating apparatus 2100 for inputting an ongmal 
MPEG 2 bit a earr^o separate into a transcoded MPEG-2 bit stream and a differential bit stream, and a M stream 
IS | ££S?2200 for inputting the transcoded MPEG-2 bit stream and the differential bit stream to reconstruct 

loi 8 T™ 

lion as the bit stream separating apparatus 1100 and the bit stream merg.ng apparatus 1200 except for the fact that 
he WtV£eam separating Apparatus ,21 00 is adapted to store the differential bit stream in the separating storage means 
120 "TllSSLid MPEG-2 brt stream to the bit stream merging apparatus 2200, and the brt stream 
me^ga^pa^ 

SET** operation of the brt stream separating and merging system 2000 will be described with reference , to FIG 
6 hereinlater The same constitutional elements are simply represented by the same reference numerals as those of 
fne bTS^eparlg apparatus 1100 and the brt stream merging apparatus 1200. and will be thus omrtted from 

ZESZSZXEZ^ 2100. the inputting means a1 is operated to input an original MPEG- 

SI injuttln mean aTto generate the transcoded MPEG-2 brt stream 1 2 to be outputted to the different.al brt stream 
cenSq means 112 and the first transmission means 141 through the interface outl. The brt stream converting 
meansTl 1 " also operated to output the original MPEG-2 bit stream 1 1 inputted through the inputt.ng means a1 to 

the differential bit stream generating means 112. . ^„,„ a . M ppr o hit stream 11 and 

[0190] The differential bit stream generating means 11 2 is operated to input the ong.nal MPEG-2 brt stream 11 and 
!he transcoded MPEG-2 bit stream 12 from the bit stream converting means 111 to generate a differential brt stream 
1 3 to be outputted to the separating storage means 1 20 through the interface out2. 
[0191] The separating storage means 120 is operated to store the differential bit stream 13 generated by the defer- 
ential bit stream generating means 112. . -troam 1? nenerated 
[0192] The first transmission means 141 is operated to transmrt the transcoded MPEG-2 brt stream 12 generated 
40 by the bit stream converting means 111 to the bit stream merging apparatus 2200. trQne „ nrie H 
[01 93] In the brt stream merging apparatus 2200, the first receiving means 21 1 is operated to receive the transcoded 
MPEG-2 bit stream 12 transmitted by the first transmission means 141. ^ K „ lhc> 
[01941 The merging storage means 220 is operated to store the transcoded MPEG-2 brt stream 12 receded by the 

V^r™ request'sVgna. determining means 230 is operated to determine a request signal 15 for a requested 
differential brt stream 16 on the basis of the transcoded MPEG-2 bit stream 12 stored by the merging storage means 
ZS. Th meansTat the request signal determining means 230 is operated determine a requested b 
stream 16 and a request signal 15 for the requested differential bit stream 16 on the bas.s of the transcoded MPEG 
2 bit stream 12 stored by the merging storage means 220. reaueste d 
[0196] The request signal transmission means 213 is operated to transmrt the request signal 15 for the requested 
differential brt stream 1 6 determined by the request signal determining means 230. onMHtad to receive 

r0197l In the bit stream separating apparatus 2100, the request signal receiving means 142 is operated to recede 
SI request signal 15 for the guested deferential bit stream 1 6 transmitted by the request signal transmission means 

55 ^r^bt^ 

bit streams stored in the separating storage means 1 20 in response to the request s.gnal. 

[0199] The second transmission means 1 43 is operated to transmit the requested drfferential brt stream 16 extracted 
S the bit stream extracting means 130 from among brt streams stored in the separating storage means 120 to the b.t 
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stream merging apparatus 2200, 

[0200] In the bit stream merging apparatus 2200, the second receiving means 212 is operated to receive the re- 
quested differential bit stream 16 transmitted by the second transmission means 143 of the bit stream separating 
apparatus 2100. 

[0201] The merging bit stream extracting means 241 is operated to extract the transcoded MPEG-2 bit stream 14 
from among bit streams stored in the merging storage means 220. 

[0202] The merging means 242 is operated to merge the transcoded MPEG-2 bit stream 1 4 extracted by the merging 
bit stream extracting means 241 with the requested differential bit stream 1 6 received by the second receiving means 
212 to reconstruct the original MPEG-2 bit stream 17. 

[0203] The outputting means b1 is operated to input the reconstructed original MPEG-2 bit stream 1 7 from the merg- 
ing means 242 to be outputted therethrough. 

[0204] According to the present invention, the bit stream merging apparatus 2200 may further comprise a decoding 
means 225 for decoding the transcoded MPEG-2 bit stream 12 received by the first receiving means 211 . 
[0205] The second embodiment of the bit stream separating and merging system 1000 thus constructed makes it 
possible for a user to receive a transcoded MPEG-2 bit stream at a bit rate lower than that of an original MPEG-2 bit 
stream to decode, reproduce, and preview low-quality picture information, and later receive a differential bit stream to 
be merged with the transcoded MPEG-2 bit stream earlier received to reproduce high-quality picture infomnation, 
thereby effectively utilize the transcoded MPEG-2 bit streams and the transmitting paths. 

[0206] The bit stream merging apparatus 2200 according to the present invention, may comprise original bit stream 
storage means, not shown, for inputting and storing the reconstructed original MPEG-2 bit stream 17 reconstructed 
by the merging means 242. Alternatively, the merging storage means 220 of the bit stream merging apparatus 2200 
according to the present invention may input and store the reconstructed original MPEG-2 bit stream reconstructed by 
the merging means 242. The bit stream merging apparatus 2200 thus constructed enables to store the reconstructed 
original MPEG-2 bit stream once reconstructed, thereby eliminating the time and effort to resend the transcoded MPEG- 
2 bit stream or the differential bit stream. The original bit stream storage means constitute the reconstructed first coded 
signal storage means according to the present invention. 

111. Third embodiment of Bit Stream Separating and Merging System 3000 

[0207] Referring to FIG. 7 of the drawings, there is shown a third preferred embodiment of a bit stream separating 
and merging system 3000 according to the present invention. 

[0208] The third preferred embodiment of the bit stream separating and merging system 3000 according to the 
present invention is shown in FIG. 7 as comprising a bit stream separating apparatus 3100 and a bit stream merging 
apparatus 3200. The bit stream separating apparatus 3100 and the bit stream merging apparatus 3200 are similar in 
construction as the bit stream separating apparatus 21 00 and the bit stream merging apparatus 2200 except for the 
fact that the bit stream merging apparatus 3200 further comprises editing means 235 in addition to the request signal 
determining means 230. 

[0209] The editing means 235 is adapted to cut and combine component parts of the transcoded MPEG-2 bit stream 
stored by the merging storage means 220 to generate an edited MPEG-2 bit stream in a desired size. 
[0210] Some moving picture information is required to be promptly transmitted but not required to maintain a high 
picture quality. News moving picture information, for instance, is required to be instantaneously transmitted to editors. 
The editors, on the other hand, can review and edit the news moving picture information as long as the news moving 
picture information has a minimum picture quality. 

[0211] In the third preferred embodiment of the bit stream separating and merging system 3000 according to the 
present invention, the bit stream separating apparatus 3100 is adapted to input an original MPEG-2 bit stream 31 to 
separate into a transcoded MPEG-2 bit stream 32 and a differential bit stream 33, and store the differential bit stream 
33 in the separating storage means 1 20 and transmit the transcoded MPEG-2 bit stream 32 to the bit stream merging 
apparatus 3200. The bit rate of the transcoded MPEG-2 bit stream 32 is lower than that of the original MPEG-2 bit 
stream 31 , thereby making it possible for the bit stream separating apparatus 31 00 to transmit the transcoded MPEG- 
2 bit stream 32 to the bit stream merging apparatus 3200 faster than the original MPEG-2 bit stream 31 . 
[0212] The bit stream merging apparatus 3200, on the other hand, can edit the transcoded MPEG-2 bit stream 32 
thus received to generate an edited transcoded MPEG-2 bit stream 32.5 in a desired size. The request signal deter- 
mining means 230 is adapted to determine a requested differential bit stream 36 to be merged with the edited transcoded 
MPEG-2 bit stream 32.5, and a request signal 35 for the requested differential bit stream 36 on the basis of the edited 
transcoded MPEG-2 bit stream 32.5, and then transmit the request signal 35 for the requested differential bit stream 
36 to the bit stream separating apparatus 3100. 

[0213] In response to the request signal 35 for the requested differential bit stream 36, the bit stream separating 
apparatus 3100 is adapted to extract the requested differential bit stream 36 from among the stored differential bit 
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stream, and transmit the requested differential bit stream 36 to the bit stream merging apparatus 3200. 
[0214] Upon receiving the requested differential bit stream 36, the bit stream merging apparatus 3200 is adapted to 
merge the edited transcoded MPEG-2 bit stream 32.5 and the requested differential bit stream 36 to reconstruct the 
original MPEG-2 bit stream 37 in the desired size, 
s [0215] The bit stream separating and merging system 3000 makes it possible for a user to firstly rece.ve and edit 
the transcoded MPEG-2 bit stream 32 and then later receive the differential bit stream 36 corresponding to the edited 
MPEG-2 bit stream 32.5 to reconstruct the original MPEG-b bit stream 37 used to reproduce high-quality moving picture 
information in the edited size. 

[0216] The bit stream separating apparatus 31 00 is not required to transmit all of the differential bit stream but re- 
w quested parts of the differential bit stream only, thereby reducing the volume of the differential bit stream to be trans- 

[0217] The operation of the bit stream separating and merging system 3000 will be described with reference to FIG. 
7 hereinlater. The same operation as that of the bit stream separating and merging system 2000 will be omitted for 

avoiding tedious repetition. ., DC /~ o ♦ 

is [021 8] The editing means 235 is operated to cut and combine component parts of the transcoded MPEG-2 bit stream 
32 stored by the merging storage means 220 to generate an edited transcoded MPEG-2 bit stream 32.5 in a des.red size^ 
[0219] The request signal determining means 230 is operated to determine a request signal 35 for a requested 
differential bit stream 36 on the basis of the edited transcoded MPEG-2 bit stream 32.5 generated by the edrt.ng means 
235 This means that the request signal determining means 230 is operated to determine a requested differential bit 
20 stream 36 and a request signal 35 for the requested differential bit stream 36 on the basis of the edited transcoded 
MPEG-2 bit stream 32.5 generated by the editing means 235. 

[0220] The request signal transmission means 21 3 is operated to transmit the request signal 35 for the requested 
differential bit stream 36 determined by the request signal determining means 230 to the bit stream separating apparatus 

25 [0221] In the bit stream separating apparatus 31 00. the separating bit stream extracting means 130 is operative to 
extract the requested differential bit stream 36 from among bit streams stored in the separating storage means 1 20 in 
response to the request signal 35. „ ... » 

[0222] The merging bit stream extracting means 241 is operated to extract the edited transcoded MPEG-2 bit stream 
34 from among bit streams stored in the merging storage means 220. 

30 [0223] The merging means 242 is operated to merge the edited transcoded MPEG-2 bit stream 34 extracted by the 
bit stream extracting means 241 with the requested differential bit stream 36 received by the second receiving means 
21 2 to reconstruct the original MPEG-2 bit stream 37 in the desired size. 

[0224] The third embodiment of the bit stream separating and merging system 3000 thus constructed makes it pos- 
sible for a user to firstly receive and edit a transcoded MPEG-2 bit stream and then later receive a differential b.t stream 
35 corresponding to the MPEG-2 bit stream thus edited to reconstruct an original MPEG-2 bit stream and reproduce high- 
quality moving picture information in an edited size, thereby enabling to promptly edit the original MPEG-2 bit stream 
and reduce the volume of the differential bit stream to be transmitted. 

IV. Fourth embodiment of Bit Stream Separating and Mer ging System 4000 

40 

[0225] Referring to FIG. 8 of the drawings, there is shown a fourth preferred embodiment of a bit stream separating 
and merging system 4000 according to the present invention. 

[0226] The fourth preferred embodiment of the bit stream separating and merging system 4000 according to the 
present invention is shown in FIG. 8 as comprising a bit stream separating apparatus 4100 and a bit stream merging 

45 apparatus 4200. . 

[0227] The bit stream separating apparatus 41 00 and the bit stream merging apparatus 4200 are similar in construc- 
tion as the bit stream separating apparatus 1100 and the bit stream merging apparatus 1200 except for the fact that 
the bit stream separating apparatus 4100 is adapted to store the transcoded MPEG-2 bit stream in the separating 
storage means 1 20 and transmit the differential bit stream to the bit stream merging apparatus 2200, and the bit stream 

so merging apparatus 4200 is adapted to firstly receive the differential MPEG-2 bit stream and later receive the transcoded 
MPEG-2 bit stream. 

[0228] In the second embodiment of the bit stream separating and merging system 2000, the bit stream separating 
apparatus 2100 is adapted to firstly transmit the transcoded MPEG-2 bit streams to the bit stream merg.ng apparatus 
2200 and latertransmit the differential bit streams to the bit stream merging apparatus 2200 in response to the request 
55 signal transmitted by the bit stream merging apparatus 2200. 

[0229] In the embodiment of the bit stream separating and merging system 4000 according to the present invention, 
the bit stream separating apparatus 4100, on the other hand, is adapted to firstly transmit the differential bit streams 
to the bit stream merging apparatus 4200 and later transmit the transcoded MPEG-2 bit streams in response to the 
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request signal transmitted by the bit stream merging apparatus 4200. 

[0230] A program provider, i.e., a broadcast station, for instance, can deliver differential bit streams to a plurality of 
subscribers in their homes. The differential bit streams delivered are automatically stored in home servers or local 
storages in respective homes. 

s [0231] When a subscriber wants to watch a specific film program, the subscriber can transmit a request signal for a 
requested transcoded MPEG-2 bit stream to be merged with the differential bit stream earlier delivered containing the 
film program to be watched, to the broadcast station. In response to the request signal, the broadcast station can 
transmit the requested transcoded MPEG-2 bit stream to the subscriber and the subscriber can watch the program by 
merging the requested transcoded MPEG-2 bit stream just received and the differential bit stream already stored. The 

10 subscriber can receive the transcoded MPEG-2 bit stream faster than the original MPEG-2 bit stream since the bit rate 
of the transcoded MPEG-2 bit stream is lower than that of the original MPEG-2 bit stream. This means that the bit 
stream separating and merging system 4000 can promptly deliver the moving picture information to subscribers. 
[0232] Furthermore, the differential bit stream earlier delivered to subscribers cannot be decoded, thereby preventing 
the illegal copy of the moving picture information. 

*s [0233] The operation of the bit stream separating and merging system 4000 will be described with reference to FIG. 
8 hereinlater. The same operation as that of the bit stream separating and merging system 1 000 will be omitted. 
[0234] In the bit stream separating apparatus 4100, the inputting means ai is operated to input an original MPEG- 
2 bit stream 41 therethrough to be outputted to the bit stream converting means 111. 

[0235] The bitstream converting means 111 is operated to convert the original MPEG-2 bit stream 41 inputted through 
20 the inputting means a1 to generate the transcoded MPEG-2 bit stream 43 to be outputted to the differential bit stream 
generating means 112 and the separating storage means 120 through the interface outl. The bit stream converting 
means 111 is also operated to output the original MPEG-2 bit stream 41 inputted through the inputting means a1 to 
the differential bit stream generating means 112. 

[0236] The differential bit stream generating means 112 is operated to input the original MPEG-2 bit stream 41 and 
the transcoded MPEG-2 bit stream 43 from the bit stream converting means 111 to generate a differential bit stream 
42 to be outputted to the first transmission means 141 through the interface out2. 

[0237] The separating storage means 120 is operated to input and store the transcoded MPEG-2 bit stream 43 
generated by the bit stream converting means 111 . 

[0238] The first transmission means 1 41 is operated to input and transmit the differential bit stream 42 generated by 
30 the differential bit stream generating means 112 to the bit stream merging apparatus 4200. 

[0239] In the bit stream merging apparatus 4200, the first receiving means 21 1 is operated to receive the differential 
bit stream 42 transmitted by the first transmission means 141 . 

[0240] The merging storage means 220 is operated to store the differential bit stream 42 received by the first receiving 
means 211. 

35 [0241] The request signal determining means 230 is operated to determine a requested transcoded MPEG-2 bit 
stream 45 and a request signal 44 for the requested transcoded MPEG-2 bit stream 45 on the basis of the differential 
bit stream 42 stored by the merging storage means 220. 

[0242] The request signal transmission means 213 is operated to transmit the request signal 44 for the requested 
transcoded MPEG-2 bit stream 45 determined by the request signal determining means 230. 

[0243] In the bitstream separating apparatus 41 00, the request signal receiving 142 is operated to receive the request 
signal 44 transmitted by the request signal transmission means 213. 

[0244] The separating bitstream extracting means 130 is operated to extract the requested transcoded MPEG-2 bit 
stream 45 from among bit streams stored in the separating storage means 120 in response to the request signal 44. 
[0245] The second transmission means 143 is operated to transmit the requested transcoded MPEG-2 bit stream 
45 45 extracted by the separating bit stream extracting means 1 30 to the bit stream merging apparatus 4200. 

[0246] In the bit stream merging apparatus 4200, the second receiving means 212 is operated to receive the re- 
quested transcoded MPEG-2 bit stream 45 transmitted by the second transmission means 143 of the bit stream sep- 
arating apparatus 41 00. 

[0247] The merging bit stream extracting means 241 is operated to extract the differential bit stream 46 stored by 
50 the merging storage means 220. 

[0248] The merging means 242 is operated to merge the differential bit stream 46 extracted by the merging bit stream 
extracting means 241 with the transcoded MPEG-2 bit stream 45. received by the second receiving means 212 to 
reconstruct the original MPEG-2 bit stream 47. 

[0249] According to the present invention, the first transmission means 141 of the bit stream separating apparatus 
55 41 00 and the first receiving means 21 1 of the bit stream merging apparatus 4200 may transmit and receive bit streams 
by way of broadcasting. 

[0250] The fourth embodiment of the bit stream separating and merging system 4000 thus constructed enables to 
firstly deliver the differential bit stream to a user in their homes and later transmit the transcoded MPEG-2 bit stream 
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to the user in response to the request signal, thereby promptly delivering moving picture information and preventing 
the illegal copy of the moving picture information. 

V. Fifth embodiment of Bit Stream Separating and Merging System 5000 

[0251 ] Referring FIG. 9 of the drawings, there is shown a fifth preferred embodiment of a bit stream separating and 
merging system 5000 according to the present invention. The same constitutional elements are simply represented 
by the same reference numerals as those of the bit stream separating apparatus 1100 and the bit stream merg.ng 
apparatus 1200, and will be thus omitted from description for avoiding tedious repetition. 
w [0252] The fifth preferred embodiment of the bit stream separating and merging system 5000 according to the present 
invention is shown in FIG. 9 as comprising a bit stream separating means 5100 and a bit stream merging apparatus 

[02531 The bit stream merging apparatus 5200 further comprises a decoding means 280 for decoding MPEG-2 bit 
streams and merging bit stream converting means 271 for transcoding the original MPEG-2 bit stream to generate a 
is transcoded MPEG-2 bit stream. The merging bit stream converting means 271 constitutes bit stream converting means 
according to the present invention. 

[02541 In the fifth embodiment of the bit stream separating and merging system 5000 according to the present in- 
vention, the bit stream separating apparatus 5100 is adapted to transmit the original MPEG-2 bit stream to the bit 

stream merging apparatus 5200. , , . ,. k 

20 [02551 The bit stream merging apparatus 5200 thus constructed is adapted to decode and reproduce high quality 
moving picture information from the original MPEG-2 bit stream 51 transmitted by the bit stream separating apparatus 
51 00 and transcode the original MPEG-2 bit stream 51 to generate the transcoded MPEG-2 bit stream 53 to be stored 
in the merging storage means 220. The bit stream separating apparatus 5100 is adapted to store the differential b.t 
stream 52 in the separating storage means 120. 
25 [0256] The bit stream separating and merging system 5000 thus constructed does not need to store the onginal 
MPEG-2 bit stream 51, which has a large bit rate in comparison with bit rates of the transcoded MPEG-2 bit stream 
53 and the differential bit stream 52, thereby enabling to save the storage capacity of the bit stream separating apparatus 
5100 and the bit stream merging apparatus 5200. 

[0257] The operation of the bit stream separating and merging system 5000 will be described with reference to FIG. 
so 9 hereinlater The same operation as that of the bit stream separating and merging system 1 000 will be omitted. 

[0258] In the bit stream separating apparatus 51 00, the inputting means a1 is operated to input an onginal MPEG- 
2 bit stream 51 therethrough to be outputted to the bit stream converting means 111 and the first transmission means 
141 

[0259] The bitstream converting means 111 isoperatedtoconverttheoriginal MPEG-2 bit stream 51 inputted through 
35 the inputting means a1 to generate the transcoded MPEG-2 bit stream to be outputted to the differential bit stream 

generating means 1 1 2. The bit stream converting means 1 1 1 is also operated to output the original M PEG-2 bit stream 

51 inputted through the inputting means a1 to the differential bit stream generating means 112. 

[0260] The differential bit stream generating means 112 is operated to input the original MPEG-2 bit stream 51 and 

the transcoded MPEG-2 bit stream from the bit stream converting means 111 to generate a differential bit stream 52 
40 to be outputted to the separating storage means 1 20 through the interface out2. 

[0261] The separating storage means 1 20 is operated to input and store the differential bit stream 52 generated by 

the differential bit stream generating means 112. 

[0262] The first transmission means 1 41 is operated to input and transmit the original MPEG-2 bit stream 51 inputted 
through the inputting means a1 to the bit stream merging apparatus 5200. 

45 [0263] In the bit stream merging apparatus 5200, the first receiving means 211 is adapted to receive the onginal 
MPEG-2 bit stream 51 transmitted by the first transmission means 141 of the bit stream separating apparatus 5100. 
[0264] The decoding means 280 is operated to input and decode the original MPEG-2 bit stream 51 received by the 
f irst receiving means 211. . 
[0265] The merging bit stream converting means 271 is operated to input the original MPEG-2 b.t stream 51 received 

50 by the first receiving means 211 to generate a transcoded MPEG-2 bit stream 53. 

[0266] The merging storage means 220 is operated to input and store the transcoded MPEG-2 bit stream 53 gen- 
erated by the merging bit stream converting means 271 . 

[0267] The request signal determining means 230 is operated to determine a requested differential bit stream 55 
and a request signal 54 for the requested differential bit stream 55 on the basis of the transcoded MPEG-2 bit stream 
55 53 stored by the merging storage means 220. 

[0268] The request signal transmission means 21 3 is operated to transmit the request signal 54 for the requested 
differential bit stream 55 determined by the request signal determining means 230 to the bit stream separating apparatus 
5100. 
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[0269] In the bit stream separating apparatus 5100, the request signal receiving means 142 is operated to receive 
the request signal 54 transmitted by the request signal transmission means 213 of the bit stream merging apparatus 
5200. 

[0270] The separating bit stream extracting means 130 is operated to extract the requested differential bit stream 
5 55 from among bit streams stored in the separating storage means 120 in response to the request signal 54. 

[0271] The second transmission means 1 43 is operated to transmit the requested differential bit stream 55 extracted 
by the separating bit stream extracting means 1 30 to the bit stream merging apparatus 5200. 

[0272] In the bit stream merging apparatus 5200, the second receiving means 212 is operated to receive the re- 
quested differential bit stream 55 transmitted by the second transmission means 143 of the bit stream separating 
10 apparatus 5100. 

[0273] The merging bit stream extracting means 241 is operated to extract the transcoded MPEG-2 bit stream 56 
from among bit streams stored in the merging storage means 220. 

[0274] The merging means 242 is operated to merge the transcoded MPEG-2 bit stream 56 extracted by the merging 
bit stream extracting means 241 with the requested differential bit stream 55 received by the second receiving means 
1 $ 212 to reconstruct the original MPEG-2 bit stream 57 in the desired size. 

[0275] The bit stream separating and merging system 5000 thus constructed does not need to store the original 
MPEG-2 bit stream, which has a large bit rate in comparison with bit rates of the transcoded MPEG-2 bit stream and 
the differential bit stream, thereby enabling to save the storage capacity of the bit stream separating apparatus 51 00 
and the bit stream merging apparatus 5200. 

20 

VI. Sixth embodiment of Bit Stream Separating and Merging System 6000 

[0276] Referring to FIG. 1 0 of the drawings, there is shown a sixth preferred embodiment of a bit stream separating 
and merging system 6000 according to the present invention. 
25 [0277] The sixth preferred embodiment of the bit stream separating and merging system 6000 according to the 
present invention is shown in FIG. 1 0 as comprising a bit stream separating apparatus 61 00 and a bit stream merging 
apparatus 6200. The same constitutional elements are simply represented by the same reference numerals as those 
of the bit stream separating apparatus 1 1 00 and the bit stream merging apparatus 1 200, and will be thus omitted from 
description. 

30 [0278] The construction of the sixth embodiment of the bit stream separating and merging system 6000 is similar to 
that of the fourth embodiment of the bit stream separating and merging system 4000 except for the facts that the bit 
stream separating apparatus 6100 is adapted to transmit the transcoded MPEG-2 bit stream 61 and the bit stream 
merging apparatus 6200 is adapted to receive the original MPEG-2 bit stream 61 to generate a differential bit stream 
63 and store the differential bit stream 63 thus generated. 

35 [0279] The bit stream merging apparatus 6200 further comprises decoding means 280 and merging separating 
means 270. The decoding means 280 is adapted to decode a MPEG-2 bit stream. The merging separating means 270 
is adapted to input the original MPEG-2 bit stream 61 to generate a differential bit stream 64. The merging separating 
means 270 constitutes merging differential coded signal generating means according to the present invention. 
[0280] More specifically, the merging separating means 270 includes bit stream converting means 271 and differential 

40 bit stream generating means 272 as shown in FIG. 10. The bit stream converting means 271 is adapted to input the 
original MPEG-2 bit stream 60 to generate a transcoded MPEG-2 bit stream. The bit stream converting means 271 is 
adapted to output the original MPEG-2 bit stream 61 and the transcoded MPEG-2 bit stream thus generated to the 
differential bit stream generating means 272. The differential bit stream generating means 272 is adapted to input the 
original MPEG-2 bit stream 61 and the transcoded MPEG-2 bit stream from the bit stream converting means 271 to 

4 & generate a differential bit stream 64. 

[0281] The bit stream separating and merging system 6000 thus constructed does not need to store the original 
MPEG-2 bit stream, which has a large bit rate in comparison with bit rates of the transcoded MPEG-2 bit stream and 
the differential bit stream, thereby enabling to save the storage capacity of the bit stream separating apparatus 6100 
and the bit stream merging apparatus 6200. 

so [0282] The operation of the bit stream separating and merging system 6000 will be described with reference to FIG. 
10 hereinlater. The same operation described hereinearlier will be omitted. 

[0283] In the bit stream separating apparatus 6100, the inputting means a1 is operated to input an original MPEG- 
2 bit stream 61 therethrough to be outputted to the bit stream converting means 111 and the first transmission means 
141. 

55 [0284] The bit stream converting means 111 is operated to convert the original MPEG-2 bit stream 61 inputted through 
the inputting means a1 to generate a transcoded MPEG-2 bit stream 62 to be outputted to the merging storage means 
1 20 through the interface outl . 

[0285] The separating storage means 120 is operated to input and store the transcoded MPEG-2 bit stream 62 
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generated by the bit stream converting means 111 . 

[0286] The first transmission means 141 is operated to transmit the original MPEG-2 bit stream 61 inputted through 
inputting means a1 to the bit stream merging apparatus 6200. 

[0287] In the bit stream merging apparatus 6200, the first receiving means 211 is operated to receive the original 
s MPEG-2 bit stream 61 transmitted by the first transmission means 141 of the bit stream separating apparatus 61 00. 
[0288] The decoding means 280 is operated to decode the original MPEG-2 bit stream 61 received by the first re- 
ceiving means 211 . 

[0289] The merging bit stream converting means 271 is operated to input the original MPEG-2 bit stream 61 received 
by the first receiving means 211 to generate a transcoded MPEG-2 bit stream. 
10 [0290] The merging differential bit stream generating means 272 is operated to input the original MPEG-2 bit stream 
61 received by the first receiving means 211 and the transcoded MPEG-2 bit stream generated by the merging bit 
stream converting means 271 to generate the differential bit stream 63. 

[0291] The merging storage means 220 is operated to store the differential bit stream 63 thus generated by the 
merging separating means 270. 
15 [0292] The request signal determining means 230 is operated to determine a requested transcoded MPEG-2 bit 
stream 65 and a request signal 64 for the requested transcoded MPEG-2 bit stream 65 on the basis of the differential 
bit stream 63 stored by the merging storage means 220. 

[0293] The request signal transmission means 213 is operated to transmit the request signal 64 for the requested 
transcoded MPEG-2 bit stream 65 determined by the request signal determining means 230 to the bit stream separating 
20 apparatus 6100. 

[0294] In the bit stream separating apparatus 6100, the request signal receiving means 142 is operated to receive 
the request signal 64 transmitted by the request signal transmission means 213 of the bit stream merging apparatus 
6200. 

[0295] The separating bit stream extracting means 1 30 is operated to extract the requested transcoded MPEG-2 bit 
25 stream 65 from among bit streams stored in the separating storage means 1 20 in response to the request signal 64. 
[0296] The second transmission means 143 is operated to transmit the requested transcoded MPEG-2 bit stream 
65 extracted by the separating bit stream extracting means 130 to the bit stream merging apparatus 6200. 
[0297] In the bit stream merging apparatus 6200, the second receiving means 212 is operated to receive the re- 
quested transcoded MPEG-2 bit stream 65 transmitted by the second transmission means 143 of the bit stream sep- 
30 arating apparatus 6100. 

[0298] The merging bit stream extracting means 241 is operated to extract the differential MPEG-2 bit stream 66 
from among bit streams stored in the merging storage means 220. 

[0299] The merging means 242 is operated to merge the differential bit stream 66 extracted by the merging bit stream 
extracting means 241 with the requested transcoded MPEG-2 bit stream 65 received by the second receiving means 
35 212 to reconstruct the original MPEG-2 bit stream 67 in the desired size. 

[0300] The bit stream separating and merging system 6000 thus constructed does not need to store the original 
MPEG-2 bit stream, which has a large bit rate in comparison with bit rates of the transcoded MPEG-2 bit stream and 
the differential bit stream, thereby enabling to save the storage capacity of the bit stream separating apparatus 6100 
and the bit stream merging apparatus 6200. 

40 

VII. Seventh embodiment of Bit Stream Separating and Merging System 7000 

[0301] Referringto FIG. 11 of the drawings, there is shown a seventh preferred embodiment of a bit stream separating 
and merging system 7000 according to the present invention. 

45 [0302] Each of the above described embodiments of the bit stream separating and merging systems 1 000 to 6000 
comprises a single bit stream separating apparatus for inputting an original MPEG-2 bit stream to separate into a 
transcoded MPEG-2 bit stream and a differential bit stream, and a single bit stream merging apparatus for inputting a 
transcoded MPEG-2 bit stream and a differential MPEG-2 bit stream to reconstruct an original MPEG-2 bit stream. 
[0303] The seventh preferred embodiment of the bit stream separating and merging system 7000, on the other hand, 

so as best shown in FIG. 11, comprises a multi-output bit stream separating apparatus 7100 for inputting an original 
MPEG-2 bit stream to separate into a plurality of transcoded MPEG-2 bit streams and a plurality of differential bit 
streams; and a multi-input bit stream merging apparatus 7200 for inputting a plurality of transcoded MPEG-2 bit streams 
and a plurality of differential bit streams to reconstruct the original MPEG-2 bit. According to the present invention, the 
multi-input bit stream merging apparatus 7200 can also output a plurality of transcoded MPEG-2 bit streams. 

55 [0304] In the bit stream separating and merging system 7000 thus constructed, the multi-output bit stream separating 
apparatus 7100 can input, for instance, an original MPEG-2 bit stream having a large bit rate to separate into and 
transmit one or more transcoded MPEG-2 bit streams and a plurality of differential bit streams and the multi-input bit 
stream merging apparatus 7200 can input and merge the one or more transcoded MPEG-2 bit streams and the differ- 
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ential bit streams thus multiple-times separated to reconstruct the original MPEG-2 bit stream of the large bit rate. 
Alternatively, the multi-input bit stream merging apparatus 7200 can reconstruct and output a plurality of transcoded 
MPEG-2 bit stream in addition to the original MPE-2 bit stream. Each of the transcoded MPEG-2 bit streams and the 
differential bit streams thus multiple-times separated has a small bit rate in comparison with a bit rate of the original 

5 MPEG-2 bit stream. The bit stream separating and merging system 7000 makes it possible to promptly and reliably 
transmit and receive an original MPEG-2 bit stream having a large bit rate by transmitting and receiving one or more 
transcoded MPEG-2 bit streams and a plurality of differential bit streams in place of the original MPEG-2 bit stream. 
[0305] The constructions of the multi-output bit stream separating apparatus 7100 and the multi-input bit stream 
merging unit 7200 will be described in detail before describing the operation of the bit stream separating and merging 

10 system 7000. 

Vll-A Multi-output bit stream separating apparatus 7100 

[0306] Referring to FIG. 1 2 of the drawings, there is shown a multi-output bit stream separating apparatus 71 00 for 
is inputting an original MPEG-2 bit stream 71 to separate into one transcoded MPEG-2 bit streams and a plurality of 
differential bit streams. As shown in FIG. 1 2, the multi-output bit stream separating apparatus 71 00 comprises a plurality 
(the number m) of bit stream separating units 71001 to 7100m including a. 1st bit stream separating unit 71001 up to 
a m-th bit stream separating unit 7100m wherein m is an integer not less than two. 

[0307] Each of the bit stream separating units 71001 to 7100m is entirely same in construction as that of the bit 

20 stream separating apparatus 1100 according to the present invention, which has previously been mentioned, and 
adapted to input a MPEG-2 bit stream to be transcoded, to separate into a transcoded MPEG-2 bit stream and a 
differential bit stream, which is a difference between the transcoded MPEG-2 bit stream and the MPEG-2 bit stream. 
The same constitutional elements are simply represented by the same reference numerals as those of the bit stream 
separating apparatus 1100 and will be thus omitted from description. 

25 [0308] The multi-output bit stream separating apparatus 71 00 will be described in reference to FIG. 12, hereinlater. 
[0309] The 1st bit stream separating unit 71001 is adapted to input the original MPEG-2 bit stream 71 having a bit 
rate of 10 Mbps to separate into a 1st transcoded MPEG-2 bit stream 72.1 having a bit rate of 8Mbps and a 1st 
differential bit stream 73.1 having a bit rate of 2Mbps. The 1st differential bit stream 73.1 is a difference between the 
original MPEG-2 bit stream 71 and the 1st transcoded MPEG-2 bit stream 72.1. The 1st bit stream separating unit 

30 71001 is adapted to output the 1st transcoded MPEG-2 bit stream 72.1 to the 2nd bit stream separating unit 71002. 
[0310] The 2nd bit stream separating unit 71002 is adapted to input the 1st transcoded MPEG-2 bit stream 72.1 
having a bit rate of 8 Mbps from the 1st bit stream separating unit 71001 to separate into a 2nd transcoded MPEG-2 
bit stream 72.2 having a bit rate of 6Mbps and a 2nd differential bit stream 73.2 having a bit rate of 2Mbps. The 2nd 
differential bit stream 73.2 is a difference between the 1st transcoded MPEG-2 bit stream 72.1 and the 2nd transcoded 

35 MPEG-2 bit stream 72.2. The 2nd bit stream separating unit 71 002 is adapted to output the 2nd transcoded MPEG-2 
bit stream 72.3 to the 3rd bit stream separating unit 71 003. 

[031 1] The multi-output bit stream separating apparatus 71 00 thus constructed can transmit the original MPEG-2 bit 
stream having a bit rate of 1 0Mbps by transmitting one transcoded MPEG-2 bit stream and a plurality of differential bit 
streams each having a bit rate lower than 10Mbps. 
to [0312] Any one of the bit stream separating units 71 001 to 7100m is hereinlater referred to as i-th bit stream sepa- 
rating unit 7100i wherein i is an integer equal to or less than m. 

[0313] The i-th bit stream separating unit 71 OOi is adapted to input an (i-1 )-th transcoded MPEG-2 bit stream 72.(1- 
1) from the (i-1) th bit stream separating unit 71 00i-1 to separate into an i-th transcoded MPEG-2 bit stream 72. i and 
an i-th differential bit stream 73.i. The i-th bit stream separating unit 71 OOi is adapted to output the i-th transcoded 
>5 MPEG-2 bit stream 72. i to the (i+1 )-th bit stream separating unit 71 00i+1 . Here, the i-th differential bit stream 73. i is 
intended to mean a difference between the (M)-th transcoded MPEG-2 bit stream 72. (i-1) and the i-th transcoded 
MPEG-2 bit stream 72.1. 

[0314] According to the present invention, any one of the bit stream separating units 71001 to 7100m, i.e., an i-th 
bit stream separating unit 71 OOi can transmit i-th transcoded MPEG-2 bit stream 72.1 to an external device such as a 
>o decoder. The multi-output bit stream separating apparatus 7100 thus constructed can input an original MPEG-2 bit 
stream to output a plurality of transcoded MPEG-2 bit stream and a plurality of differential bit streams. 
[0315] For better understanding, the multi-output bit stream separating apparatus 7100 will be described in detail in 
reference to the i-th bit stream separating unit 71 OOi. 

[0316] The i-th bit stream separating unit 71 OOi is similar in construction as the bit stream separating apparatus 1100 
J 5 shown in FIG. 2 as comprising an inputting terminal INi, i-th bit stream converting means 1 1 1 i, i-th differential bit stream 
generating means 112i, i-th separating storage means 120i, i-th first transmission means 141i, i-th request signal 
receiving means 1421, i-th bit stream extracting means 130i, i-th second transmission means 143i, and i-th outputting 
interface OUTi. 
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[0317] The i-th inputting means INi is adapted to input the (M)-th transcoded MPEG-2 bit stream 72.(1-1) there- 
through from the (1-1 )-th bit stream separating unit 71 001-1 - Here, 0-th transcoded MPEG-2 bft stream is the onginal 
MPEG-2 bit stream. 0-th bit stream separating unit is intended to mean the inputting means a1 . 
[0318] The (M)-th transcoded MPEG-2 bit stream 72.(1-1) is generated as a result of encoding original moving picture 
5 sequence signal and consists of a series of (M)-th picture information having (M)-th coefficient information. The (i- 
1)-th coefficient information includes a matrix of (i-1)-th coefficients. 

[0319] The i-th bit stream converting means 111 i is adapted to convert the (M)-th transcoded MPEG-2 bit stream 
72 (i-1) inputted through the i-th inputting means INI to generate the i-th transcoded MPEG-2 bit stream 72.i. The i-th 
bit stream converting means 111 i is adapted to output the i-th transcoded MPEG-2 bit stream 72.i thus generated to 

10 the (i+1 )-th inputting means INi+1 of the (i+1 )-th bit stream separating unit 71 001+1 through the interface out1 . The i- 
th bit stream converting means 1 11 i is also adapted to output the (i-1 )-th transcoded MPEG-2 bit stream 72. ( i-1) and 
the i-th transcoded MPEG-2 bit stream 72.i to the i-th differential bit stream generating means 112i. 
[0320] The i-th differential bit stream generating means 1 1 21 is adapted to input the (i-1 )-th transcoded MPEG-2 bit 
stream 72 ( i-1) and the i-th transcoded MPEG-2 bit stream 72.i from the bit stream converting means 1 11 i to generate 

15 an i-th differential bit stream 73.i on the basis of the (i-1 )-th second coefficient information obtained from the series of 
(i-1 )-th second picture information of the (i-1 )-th transcoded MPEG-2 bit stream 72.( i-1 ), and the i-th second coefficient 
information obtained from the series of the i-th second picture information of the transcoded MPEG-2 bit stream 72.i. 
The i-th differential bit stream 73.i is intended to mean a difference between the (i-1 )-th transcoded M PEG-2 bit stream 
72. ( i-1) and the i-th transcoded MPEG-2 bit stream 72. i. 

20 [0321] The i-th separating storage means 1201 is adapted to selectively store the (M)-th transcoded MPEG-2 bit 
stream 72 ( i-1) the i-th transcoded MPEG-2 bit stream 72.i, and the i-th differential bit stream 73.i. 
[0322] The i-th first transmission means 141 i is adapted to selectively transmit the (i-1 )-th transcoded MPEG-2 bit 
stream the i-th transcoded MPEG-2 bit stream 72.i, and the i-th differential bit stream 73.i to an external device such 
as for instance, the i-th bit stream merging unit 7200i of the multi-input bit stream merging apparatus 7200. 

25 [0323] The i-th request signal receiving means 1 42i is adapted to receive a request signal indicative of a requested 
bit stream to be transmitted. The request signal indicative of the requested bit stream is determined on the basis of a 
base signal, which is any one of the (M)-th transcoded MPEG-2 bit stream 72.(1-1), the I-th transcoded MPEG-2 bit 
stream 72.i, or the i-th differential bit stream 73. i. 

[0324] The i-th separating bit stream extracting means 1301 is adapted to extract the requested bit stream from 
30 among bit streams stored in the i-th separating storage means 1 20i in response to the request signal. 

[0325] The i-th second transmission means 1 43i is adapted to transmit the requested bit stream extracted by the i- 
th separating bit stream extracting means 130i. 
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Vll-B Multi-input bit stream merging apparatus 7200 



[0326] Referring to FIG 13 of the drawings, there is shown a multi-input bit stream merging apparatus 7200 for 
inputting one or more transcoded MPEG-2 bit streams and a plurality of differential bit streams to reconstruct an original 
MPEG-2 bit stream As shown in FIG. 13, the multi-input bit stream merging apparatus 7200 comprises a plurality (the 
number n) of bit stream merging units 72001 to 7200n including a 1st bit stream merging unit 72001 up to a n-th bit 
40 stream merging unit 7200i wherein n is an integer not less than two. 

[0327] Each of the bit stream merging units 72001 to 7200n is entirely same in construction as the bit stream merging 
apparatus 1200 according to the present invention, which has previously been mentioned, and adapted to input a 
transcoded MPEG-2 bit stream and a differential bit stream to reconstruct a MPEG-2 bit stream before separated into 
the transcoded MPEG-2 bit stream and the differential bit stream The same constitutional elements are simply repre- 
45 sented by the same reference numerals as those of the bit stream separating apparatus 1 1 00 and will be thus omitted 
from description. 

[0328] The multi-input bit stream merging apparatus 7200 will be described in reference to FIG. 13 hereinlater 
[0329] The 2nd bit stream merging unit 72002 is adapted to input the 2nd transcoded MPEG-2 bit stream 72.2 having 
a bit rate of 6Mbps from the 3rd bit stream merging unit 72003, and the 2nd differential bit stream 73.2 having a bit 

so rate of 2 Mbps from an external device such as, for instance, the 2nd bit stream separating unit 71 002, to reconstruct 
the 1st transcoded MPEG-2 bit stream 72.1 having a bit rate of 8Mbps. The 2nd bit stream merging unit 72002 is 
adapted to output the 1st transcoded MPEG-2 bit stream thus reconstructed to the 1 st bit stream merging unit 72001 . 
[0330] The 1st bit stream merging unit 72001 is adapted to input the 1 st transcoded MPEG-2 bit stream 72.1 having 
a bit rate of 8Mbps from the 2nd bit stream merging unit 72002, and the 1st differential bit stream 73.1 having a bit rate 

55 of 2Mbps from an external device such as, for instance, the 1st bit stream separating unit 71001 to reconstruct the 
original MPEG-2 bit stream 71 having a bit rate of 10Mbps. 

[0331] Any one of the bit stream separating units 81 001 to 81 00m is hereinlater referred to as i-th bit stream sepa- 
rating unit 8100i wherein i is an integer equal to or less than n. This means that the i-th bit stream merging unit 7200i 
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is adapted to input an i-th transcoded MPEG-2 bit stream 72. i and an i-th differential bit stream 73.I to reconstruct a 
(i-1)-th transcoded MPEG-2 bit stream wherein i is an integer equal to or less than n. 

[0332] In this embodiment, the i-th bit stream merging unit 7200i is adapted to input the i-th transcoded MPEG-2 bit 
stream 72. i from the (i+1)-th bit stream merging unit 7200i+1 and the i-th differential bit stream 73. i from an external 

5 device such as, for instance, the i-th bit stream separating unit 71 OOi. The i-th bit stream merging unit 7200i is adapted 
to output the (i-1 )-th transcoded MPEG-2 bit stream thus reconstructed to the )-th bit stream merging unit 72001-1 . 
[0333] The multi-input bit stream merging apparatus 7200 thus constructed can receive an original MPEG-2 bit 
stream having a bit rate of, for instance, 1 0Mbps by receiving one single transcoded MPEG-2 bit stream and a plurality 
of differential bit streams each having a bit rate lower than 1 0 Mbps. 

10 [0334] The i-th bit stream merging unit 7200i can, however, input any one of the i-th transcoded MPEG-2 bit stream 
72.I and the i-th differential bit stream 73. i from the (i+1 )-th bit stream merging unit 7200i+1 and the other one of them 
from an external device such as, for instance, the i-th bit stream separating unit 71 001. Furthermore, the i-th bit stream 
merging unit 7200i can output the (i-1)-th transcoded MPEG-2 bit stream thus reconstructed to an externa! device 
such as a decoder. 

« [0335] The multi-input bit stream merging apparatus 7200 thus constructed can input a plurality of transcoded MPEG- 
2 bit streams and a plurality of differential bit streams to output a plurality of transcoded MPEG-2 bit streams. 
[0336] For better understanding, the multi-input bit stream merging apparatus 7200 will be described in detail in 
reference to the i-th bit stream merging unit 7200i will be described in detail. 

[0337] The i-th bit stream merging unit 7200i is similar in construction as the bit stream separating apparatus 1200 
20 shown in FIG. 4 as comprising inputting interfaces, i-th first receiving means 21 1i, i-th merging storage means 220i, 
i-th request signal determining means 230i, i-th request signal transmission means 21 3i, i-th second receiving means 
212i, »-th merging bit stream extracting means 241 i, i-th merging means 242i, and outputting means OUTi. 
[0338] The i-th first receiving means 211 i is adapted to receive a base bit stream. In this embodiment, the base bit 
stream is an i-th transcoded MPEG-2 bit stream 72. i. This means that the i-th first receiving means 211 i is adapted to 
receive the base bit stream, i.e., the i-th transcoded MPEG-2 bit stream 72. i from the (i+1)-th bit stream merging unit 
7200i+1 . 

[0339] The I-th first receiving means 211 i may receive the base bit stream from the i-th bit stream separating unit 
71 OOi, and the base bit stream may be any one of the i-th transcoded MPEG-2 bit stream 72.i, the (i-1)-th transcoded 
MPEG-2 bit stream 72. (i-1 ), and the i-th differential bit stream 73. i. 

[0340] The i-th merging storage means 220i is adapted to store the base bit stream received by the i-th first receiving 
means 21 1i. 

[0341] The i-th request signal determining means 230i is adapted to determine a requested bit stream and a request 
signal for the requested bit stream on the basis of the base bit stream stored by the i-th merging storage means 220i. 
If the base bit stream is the (i-1)-th transcoded MPEG-2 bit stream 72. (i-1), the i-th request signal determining means 

35 230i is adapted to determine no request signal, and the i-th bit stream merging unit 7200i is adapted to output the (i- 
1 )-th transcoded MPEG-2 bit stream 72.(i-1 ) therethrough. In this embodiment, the base bit stream is the i-th transcoded 
MPEG-2 bit stream 72. i, and the i-th request signal determining means 230i is adapted to determine a requested bit 
stream, i.e., an i-th differential bit stream 73. i, and a request signal for the requested bit stream on the basis of the i- 
th transcoded MPEG-2 bit stream 72.i stored by the i-th merging storage means 220L 

40 [0342] The i-th request signal transmission means 2131 is adapted to transmit the request signal for the requested 
bit stream determined by the i-th request signal determining means 230i to the bit stream separating unit 71 OOi. 
[0343] The i-th second receiving means 21 2i is adapted to receive the requested bit stream. 

[0344] The i-th merging bit stream extracting means 241 i is adapted to extract the base bit stream from among bit 
streams stored in the i-th merging storage means 220i. 
45 [0345] The i-th merging means 242i is adapted to merge the base bit stream, i.e., the i-th transcoded MPEG-2 bit 
stream 72. i, extracted by the i-th merging bit stream extracting means 241 i with the requested bit stream, i.e., i-th 
differential bit stream 73.i, received by the i-th second receiving means 21 2i to reconstruct the (i-1)-th transcoded 
MPEG-2 bit stream 72.(M ) on the basis of the i-th second coefficient information obtained from the series of i-th second 
picture information of the i-th transcoded MPEG-2 bit stream 72. i, and the i-th differential coefficient information bb- 
50 tained from the i-th differential bit stream 73. i. 

[0346] The i-th outputting means OUTi is adapted to input the reconstructed (i-1)-th transcoded MPEG-2 bit stream 
from the i-th merging means 242i to be outputted therethrough to the (M)-th bit stream merging unit 7200i-1 . 
[0347] According to the present invention, the i-th outputting means OUTi can output the reconstructed (M)-th trans- 
coded MPEG-2 bit stream to an external device, such as a decoder as well. 

[0348] As will be seen from the foregoing description, the multi-input bit stream merging apparatus 7200 thus con- 
structed can input one or more transcoded MPEG-2 bit streams and a plurality of differential bit streams to one or more 
MPEG-2 bit streams before transcoded, thereby making it possible for a user to selectively decode transcoded MPEG- 
bit streams to reproduce a moving picture information of a desired picture quality. 
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Vll-C Operation of Bit Stream Separating and Merging System 7000 

[0349] Referring to FIG. 1 1 of the drawings, there is shown a seventh preferred embodiment of a bit stream separating 
and merging system 7000 according to the present invention. 

5 [0350] The seventh preferred embodiment of the bit stream separating and merging system 7000 is shown in FIG. 
11 as comprising a multi-output bit stream separating apparatus 7100 for inputting an original MPEG-2 bit stream to 
separate into one or more transcoded MPEG-2 bit streams and a plurality of differential bit streams; and a multi-input 
bit stream merging apparatus 7200 for inputting one or more transcoded MPEG-2 bit streams and a plurality of differ- 
ential bit streams to reconstruct the original MPEG-2 bit stream. 

10 [0351] The multi-output bit stream separating apparatus 7100 comprises a plurality (the number m) of bit stream 
separating units 71001 to 7100m including a 1st bit stream separating unit 71001 up to a m-th bit stream separating 
unit 7100m wherein m is an integer not less than two. 

[0352] The multi-input bit stream merging apparatus 7200 comprises a plurality (the number n) of the bit stream 
merging units 72001 to 7200n including a 1 st bit stream merging unit 72001 up to a n-th bit stream merging unit 7200n 
15 wherein n is an integer not less than two. Furthermore, n can be equal to or less than m. 

[0353] The constructions of the bit stream separating apparatus 7100 and the bit stream merging apparatus 7200 
have already been described. 

[0354] The operation of the seventh preferred embodiment of the bit stream separating and merging system 7000 
will be described hereinlater, with reference to the i-th bit stream separating unit 71008, and the i-th bit stream merging 
20 unit 7200i. 

[0355] According to the present invention, the multi-output bit stream separating apparatus 71 00 is adapted to input 
an original MPEG-2 bit stream to separate into a plurality of transcoded MPEG-2 bit streams and a plurality of differential 
bit streams; and a multi-input bit stream merging apparatus 7200 is adapted to input a plurality of transcoded MPEG- 
2 bit streams and a plurality of differential bit streams to reconstruct the original MPEG-2 bit stream. 
25 [0356] In this embodiment, the multi-output bit stream separating apparatus 71 00, however, is operated to input an 
original MPEG-2 bit stream to separate into one transcoded MPEG-2 bit stream and a plurality of differential bit streams; 
and a multi-input bit stream merging apparatus 7200 is operated to input one transcoded MPEG-2 bit streams and a 
plurality of differential bit streams to reconstruct the original MPEG-2 bit stream. 

[0357] In the i-th bit stream merging unit 7200i, the i-th inputting means INi is operated to input an (i-1 )-th transcoded 

30 MPEG-2 bit stream 72. (i-1) therethrough from the (i-1)-th bit stream separating unit 7100i-1 . 

[0358] The i-th bit stream converting means 1 1 1 i is operated to convert the (i-1 )-th transcoded MPEG-2 bit stream 
72.(i-1) inputted through the i-th inputting means INi to generate an i-th transcoded MPEG-2 bit stream 72.i. The i-th 
bit stream converting means 11 1 i is also operated to output the i-th transcoded MPEG-2 bit stream 72.i thus generated 
to the (i+1)-th inputting means INi+1 of the (i+1)-th bit stream separating unit 7100i+1 through the interface i-th out1 . 

35 The i-th bit stream converting means 111 i is also operated to output the (M)-th transcoded MPEG-2 bit stream 72.(i- 
1) and the i-th transcoded MPEG-2 bit stream 72.i to the i-th differential bit stream generating means 112i. 
[0359] The i-th differential bit stream generating means 112i is operated to input the (i-1)-th transcoded MPEG-2 bit 
stream 72.M and the i-th transcoded MPEG-2 bit stream 72 i from the i-th bit stream converting means 1 1 1 i to generate 
an i-th differential bit stream 73.i on the basis of the (i-1 )-th second coefficient information obtained from the series of 

40 (i-1 )-th second picture information of the (i-1 )-th transcoded MPEG-2 bit stream 72.1-1 , and the i-th second coefficient 
information obtained from the series of the i-th second picture information of the i-th transcoded MPEG-2 bit stream 72. i. 
[0360] The i-th separating storage means 120i is adapted to selectively store the (i-1)-th transcoded MPEG-2 bit 
stream 72.M , the i-th transcoded MPEG-2 bit stream 72.i, and the i-th differential bit stream 73.i. In this embodiment, 
the i-th separating storage means 120i is operated to store the the i-th differential bit stream 73.L 

45 [0361] The i-th first transmission means 141i is adapted to selectively transmit the (M)-th transcoded MPEG-2 bit 
stream 72.M , the i-th transcoded MPEG-2 bit stream 72.i, and the i-th differential bit stream 73.i to the i-th bit stream 
merging unit 7200L 

[0362] In the i-th bit stream merging unit 7200i, the i-th first receiving means 211 i is operated to receive a base bit 
stream, i.e., an i-th transcoded MPEG-2 bit stream 72.i, from the (i+1)-th bit stream merging unit 7200i+1 . 
50 [0363] ' The i-th merging storage means 220i is operated to store the base bit stream received by the i-th first receiving 
means 21 1i. 

[0364] The i-th request signal determining means 230i is operated to determine a requested bit stream, and a request 
signal for the requested bit stream, i.e., an i-th differential bit stream 73. i, on the basis of the base bit stream stored 
by the i-th merging storage means 220i. 
55 [0365] The i-th request signal transmission means 21 3i is operated to transmit the request signal for the requested 
bit stream determined by the i-th request signal determining means 230i to the i-th bit stream separating unit 7100L 
[0366] In the i-th bit stream separating unit 7100i, the i-th request signal receiving means 142i is operated to receive 
the request signal transmitted by the i-th request signal transmission means 21 3i of the i-th bit stream merging unit 
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7200L 

[0367] The i-th separating bit stream extracting means 130i is operated to extract the requested bit stream, i.e., an 
i-th differential bit stream 73.i, from among bit streams stored in the i-th separating storage means 1201 in response 
to the request signal. 

[0368] The i-th second transmission means 143i is operated to transmit the requested bit stream extracted by the 
i-th separating bit stream extracting means 130i to the i-th bit stream merging unit 7200L 

[0369] In the i-th bit stream merging unit 7200i, the i-th second receiving means 21 2i is operated to receiving the 
requested bit stream transmitted by the i-th second transmission means 143i from the i-th bit stream separating unit 
7100L 

[0370] The i-th merging bit stream extracting means 241 i is operated to extract the base bit stream from the i-th 
merging storage means 220i; 

[0371] The i-th merging means 242i is operated to merge the base bit stream, i.e. , i-th transcoded MPEG-2 bit stream 
72. i, extracted by the i-th merging bit stream extracting means 241 i with the requested bit stream, i.e., an I-th differential 
bit stream 73.i, received by the i-th second receiving means 212i on the basis of the i-th second coefficient information 
15 obtained from the series of second picture information of the i-th transcoded MPEG-2 bit stream 72. i, and the i-th 
differential coefficient information obtained from the i-th differential bit stream 73. i to reconstruct the (i-1 )-th transcoded 
MPEG-2 bit stream 72. (i-1). 

[0372] The i-th outputting means OUTi is operated to input the reconstructed (i-1 )-th transcoded MPEG-2 bit stream 
72. (i-1) from the i-th merging means 242i to be outputted therethrough to the (i-1 )-th bit stream merging unit 7200M . 
[0373] Furthermore, the number of the bit stream merging units 72001 to 7200n can be less than that of the bit 
stream separating units 71001 to 7100m, i.e., n is less than m. 

[0374] This means that the n-th bit stream merging unit 7200n can input the n-th transcoded MPEG-2 bit stream 
and n-th differential bit stream from the n-th bit stream separating unit 7100n to reconstruct the (n-1)-th transcoded 
MPEG-2 bit stream. 

[0375] In the bit stream separating and merging system 7000 thus constructed, the multi-output bit stream separating 
apparatus 7100 can input, for instance, an original MPEG-2 bit stream having a large bit rate to separate into and 
transmit one or more transcoded MPEG-2 bit streams and a plurality of differential bit streams and the multi-input bit 
stream merging apparatus 7200 can input and merge the one or more transcoded MPEG-2 bit streams and the differ- 
ential bit streams thus multiple-times separated to reconstruct the original MPEG-2 bit stream of the large bit rate. Each 
of the one or more transcoded MPEG-2 bit streams and the differential bit streams thus multiple-times separated has 
a bit rate lower than that of the original MPEG-2 bit stream. The bit stream separating and merging system 7000 
therefore makes it possible to promptly and reliably transmit and receive an original MPEG-2 bit stream having a large 
bit rate by transmitting and receiving a plurality of transcoded MPEG-2 bit streams and a plurality of differential bit 
streams multiple-times separated in place of the original MPEG-2 bit stream. 

[0376] Furthermore, the i-th outputting means OUTi of the i-th bit stream merging unit 7200i of the multi-input bit 
stream merging apparatus 7200 according to the present invention can output the reconstructed (i-1)-th transcoded 
MPEG-2 bit stream to an external device, such as a decoder. The multi-input bit stream merging apparatus 7200 thus 
constructed can input one or more transcoded MPEG-2 bit streams and a plurality of differential bit streams to output 
a plurality of transcoded MPEG-2 bit streams, thereby making it possible for a user to selectively decode a transcoded 
4 o MPEG-bit stream having a desired bit rate to reproduce an original moving picture information of a desired picture 
quality. 

VIII. Eighth embodiment of Bit Stream Separating and Merging System 8000 

45 [0377] There is provided an eighth preferred embodiment of the bit stream separating and merging system 8000 
comprising a multi-output bit stream separating apparatus 81 00 for inputting an original MPEG-2 bit stream to separate 
into one or more transcoded MPEG-2 bit streams and a plurality of differential bit streams; and a multi-input bit stream 
merging apparatus 8200 for inputting a one or more transcoded MPEG-2 bit streams and a plurality of differential bit 
streams to reconstruct the original MPEG-2 bit stream. 

[0378] The multi-output bit stream separating apparatus 8100 comprises a plurality of bit stream separating units 
81 001 to 81 00m including a 1 st bit stream separating unit 81 001 up to a m-th bit stream separating unit 81 00m wherein 
m is an integer not less than two. 
[0379] The multi-input bit stream merging apparatus 8200 comprises a plurality of bit stream merging units 82001 
to 8200n including a 1st bit stream merging unit 81001 up to a n-th bit stream merging unit 8100n wherein n is an 
55 integer not less than two. 

[0380] The multi-output bit stream separating apparatus according to the present invention may comprise one or 
more of bit stream separating units which are the same in construction as any one or more of the bit stream separating 
apparatuses 1100, 2100, 3100, 4100, 5100, and 6100. 
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[0381] Similarly, the multi-input bit stream merging apparatus according to the present invention may comprise one 
or more of bit stream merging units which are the same in construction as any one or more of the bit stream merging 
apparatus 1200. 1200, 2200, 3200, 4200, 5200, and 6200. 

[0382] The multi-output bit stream separating apparatus 8100 comprises a plurality of bit stream separating units 
5 81 001 to 81 00m. Any one of the bit stream separating units 81 001 to 81 00m is hereinlater referred to as i-th bit stream 
separating unit 8100i wherein i is an integer equal to or less than m. 

[0383] The i-th bit stream separating units of the bit stream separating units 81 001 to 81 00m of the multi-output bit 
stream separating apparatus 8100 is same in the construction as the bit stream separating apparatus 2100 shown in 
FIG. 6 as comprising as comprising an inputting terminal INi, i-th bit stream converting means 1 1 1 i, i-th differential bit 
10 stream generating means 112i, i-th separating storage means 1201, i-th first transmission means 141 i, i-th request 
signal receiving means 142i, i-th bit stream extracting means 130i, i-th second transmission means 1431, and i-th 
outputting interface OUTL 

[0384] The multi-input bit stream merging apparatus 8200 comprises a plurality of bit stream merging units 82001 
to 8200m. Any one of the bit stream merging units 82001 to 8200m is hereinlater referred to as i-th bit stream merging 

15 unit 8200i wherein i is an integer equal to or less than m. 

[0385] The i-th bit stream merging units of the bit stream merging units 82001 to 8200m of the multi-output bit stream 
merging apparatus 8200 is same in the construction as the bit stream merging apparatus 2200shown in FIG. 6 as 
comprising inputting interfaces, i-th first receiving means 2111, i-th merging storage means 220i, i-th decoding means 
225i, i-th request signal determining means 230i, i-th request signal transmission means 21 3i, i-th second receiving 

20 means 21 2i, i-th merging bit stream extracting means 241 i, i-th merging means 2421, and outputting means OUTi. 
[0386] This means that the bit stream separating units 81 001 to 81 00n-1 are adapted to store differential bit streams 
in their respective separating storage means and transmit transcoded MPEG-2 bit streams to subsequently placed bit 
stream separating units 82002 to 8200n. The bit stream separating unit n is adapted to transmit the transcoded MPEG- 
2 bit stream to the bit stream merging unit n. The bit stream merging unit 8200n is adapted to receive the transcoded 

25 MPEG-2 bit stream and the differential bit stream from the bit stream separating unit n, and the bit stream merging 
units 8200n-1 to 82001 are adapted to receive the transcoded MPEG-2 bit streams from the previously placed bit 
stream merging units 8200n to 82002 and bit streams from the respective bit stream merging units 8200n-1 to 82001 . 
[0387] The operation of the bit stream separating and merging system 8000 according to the present invention will 
be described hereinlater with reference to the i-th bit stream separating unit 81 OOi, and the i-th bit stream merging unit 

30 8200i. The operation of the bit stream separating and merging system 8000 as those of the bit stream separating and 
merging system 6000 will be omitted for avoiding tedious repetition. The same constitutional elements are simply 
represented by the same reference numerals. 

[0388] In the i-th bit stream separating unit 81 OOi, the i-th inputting terminal INi is operated to receive an (i-1)-th 
transcoded MPEG-2 bit stream 72.(i-1) from a (i-1)th bit stream separating unit 8100M . 

35 [0389] The i-th bit stream converting means 1 1 1 i is operated to convert the (1-1 )-th transcoded MPEG-2 bit stream 
72.(i-1) inputted through the i-th inputting means INI to generate an i-th transcoded MPEG-2 bit stream 72.i. The i-th 
bit stream converting means 111 i is operated to output the i-th transcoded MPEG-2 bit stream 72.i thus generated to 
the (i+1 )-th inputting means INi+1 of the (i+1 )-th bit stream separating unit 81 00i+1 through the interface outl . The i- 
th bit stream converting means 1 11 i is also operated to output the (i-1 )-th transcoded MPEG-2 bit stream 72.( i-1) and 

40 the i-th transcoded MPEG-2 bit stream 72.i to the i-th differential bit stream generating means 1121. 

[0390] The i-th differential bit stream generating means 11 2i is operated to input the (i-1)-th transcoded MPEG-2 bit 
stream 72.M andthe i-th transcoded MPEG-2 bit stream 72.i from the i-th bit stream converting means 1 11 i to generate 
an i-th differential bit stream 73.i on the basis of the (i-1)-th second coefficient information obtained from the series of 
(M)-th second picture information of the (M)-th transcoded MPEG-2 bit stream 72. i-1 , andthe i-th second coefficient 

45 information obtained from the series of the i-th second picture information of the i-th transcoded MPEG-2 bit stream 72.L 
[0391] The i-th separating storage means 120i is operated to store the i-th differential bit stream 73.i generated by 
the i-th differential bit stream generating means 11 2i. 

[0392] In the i-th bit stream merging unit 8200i, the i-th first receiving means 21 1i is operated to receive the i-th 
transcoded MPEG-2 bit stream 72.i from outputting means OUTi+1 of the (i+1)-th bit stream merging unit 8200i+1 . 
50 [0393] The i-th decoding means 225i is operated to decode the i-th transcoded MPEG-2 bit stream 72.i. 

[0394] The i-th merging storage means 220i is operated to store the i-th transcoded MPEG-2 bit stream 72.i received 
by the i-th first receiving means 211 i. 

[0395] The i-th request signal determining means 230i is operated to determine a requested differential bit stream 
and a request signal for the requested differential bit stream on the basis of the i-th transcoded MPEG-2 bit stream 
55 72.i stored by the i-th merging storage means 2201. 

[0396] The i-th request signal transmission means 21 3i is operated to transmit the request signal for the requested 
differential bit stream determined by the i-th request signal determining means 230i. 

[0397] In the i-th bit stream separating unit 81 OOi, the i-th request signal receiving means 142i is operated to receive 
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the request signal transmitted by the i-th request signal transmission means 21 3i. 

[0398] The i-th separating bit stream extracting means 1 30i is operated to extract the requested differential bit stream 
from the i-th separating storage means 120i in response to the request signal. 

[0399] The i-th second transmission means 1 43i is operated to transmit the req uested differential bit stream extracted 
by the i-th separating bit stream extracting means 130i to the i-th bit stream merging unit 8200L 
[0400] In the i-th bit stream merging unit 8200i, the i-th second receiving means 21 2i is operated to receive the 
requested differential bit stream transmitted by the i-th second transmission means 143i from the i-th bit stream sep- 
arating unit 81 OOi. 

[0401] The i-th merging bit stream extracting means 241 i is operated to extract the i-th transcoded MPEG-2 bit 
stream 72.i from the i-th merging storage means 220i. 

[0402] The i-th merging means 242i is operated to merge the i-th transcoded MPEG-2 bit stream 72. i extracted by 
the i-th merging bit stream extracting means 241 i with the requested differential bit stream received by the i-th second 
receiving means 2121 to reconstruct the (M )-th transcoded MPEG-2 bit stream to be outputted to the outputting means 
OUT1i. 

[0403] The outputting means OUTi is operated to input the the (i-1)-th transcoded MPEG-2 bit stream thus recon- 
structed to an (i-1)-th bit stream merging apparatus 8200i-1. 

[0404] As will be seen from the foregoing description, the bit stream separating and merging system 8000 thus 
constructed makes it possible for a user to receive one or more transcoded MPEG-2 bit streams at bit rates much 
lower than that of the original MPEG-2 bit stream to decode, reproduce, and preview low-quality picture information, 
and later receive a plurality of differential bit streams at bit rates much lower than that of the original MPEG-2 bit stream 
to reproduce high-quality picture information in combining with the transcoded MPEG-2 bit streams earlier received 
thereby effectively utilize the transcoded MPEG-2 bit streams and the transmitting paths. 

[0405] According to the present invention, the bit stream separating and merging system may comprise multi-output 
bit stream separating apparatus including one or more of bit stream separating units same in construction as any one 
or more of the first to the sixth embodiment of bit stream separating apparatuses 1100, 2100, 3100, 4100, 5100, and 
61 00 and the multi-input bit stream merging apparatus including one or more of bit stream merging units which are the 
same in construction as any one or more of the first to the sixth embodiment of bit stream merging apparatus 1200, 
1200, 2200, 3200, 4200, 5200, and 6200. 

[0406] The many features and advantages of the invention are apparent from the detailed specification, and thus it 
is intended by the appended claims to cover all such features and advantages of the invention which fall within the 
true spirit and scope thereof. Further, since numerous modifications and changes will readily occur to those skilled in 
the art, it is not desired to limit the invention to the exact construction and operation illustrated and described herein, 
and accordingly, all suitable modifications and equivalents may be construed as being encompassed within the scope 
of the invention. 



Claims 

1 . A coded signal separating and merging system comprising: 

40 

a coded signal separating apparatus for inputting a first coded moving picture sequence signal to separate 
into a second coded moving picture sequence signal and a differential coded moving picture sequence signal; 
and 

a coded signal merging apparatus for inputting said second coded moving picture sequence signal and said 
45 differential coded moving picture sequence signal to reconstruct said first coded moving picture sequence 

signal, 

said coded signal separating apparatus including: 

inputting means for inputting said first coded moving picture sequence signal therethrough , said first coded 
50 moving picture sequence signal generated as a result of encoding original moving picture sequence signal 

and consisting of a series of first picture information having first coefficient information, said first coefficient 
information including a matrix of first coefficients; 

coded signal converting means for converting said first coded moving picture sequence signal inputted 
through said inputting means to generate said second coded moving picture sequence signal, said second 
55 coded moving picture sequence signal consisting of a series of second picture information having second 

coefficient information, said second coefficient information including a matrix of second coefficients, each 
of said first coded moving picture sequence signal, and said second coded moving picture sequence 
signal is in the form of a hierarchical structure including one or more sequence layers each having a 
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plurality of screens sharing common information, one or more picture layers each having a plurality of 
slices sharing common information with respect to one of said screens, one or more slice layers each 
having a plurality of macroblocks with respect to one of said slices, one or more macroblock layers each 
having a plurality of blocks with respect to one of said macroblocks, and one or more block layers each 
having block information with respect to one of said blocks; 

differential coded signal generating means for inputting said first coded moving picture sequence signal 
and said second coded moving picture sequence signal from said coded signal converting means to gen- 
erate a differential coded moving picture sequence signal on the basis of said first coefficient information 
obtained from said series of first picture information of said first coded moving picture sequence signal, 
and said second coefficient information obtained from said series of said second picture information of 
said second coded moving picture sequence signal, said differential coded moving picture sequence signal 
being a difference between said first coded moving picture sequence signal and said second coded moving 
picture sequence signal; 

separating storage means for selectively storing said first coded moving picture sequence signal, said 
second coded moving picture sequence signal, and said differential coded moving picture sequence sig- 
nal: and * . i 
first transmission means for selectively transmitting said first coded moving picture sequence signal, said 
second coded moving picture sequence signal, and said differential coded moving picture sequence signal 
to said coded signal merging apparatus; 

said coded signal merging apparatus including: 

first receiving means for receiving a base coded moving picture sequence signal transmitted by said first 
transmission means from said coded signal separating apparatus, said base coded moving picture se- 
quence signal being any one of said first coded moving picture sequence signal , said second coded moving 
picture sequence signal, and said differential coded moving picture sequence signal; 
merging storage means for storing coded moving picture sequence signal including sa.d base coded mov- 
ing picture sequence signal received by said first receiving means; 

request signal determining means for determining a request signal for a requested coded moving picture 
sequence signal on the basis of said base coded moving picture sequence signal stored by said merging 
storage means; and 

request signal transmission means for transmitting said request signal for said requested coded moving 
picture sequence signal determined by said request signal determining means to said coded signal sep- 
arating apparatus; 

whereby said coded signal separating apparatus further includes: 

request signal receiving means for receiving said request signal transmitted by said request signal trans- 
mission means from said coded signal merging apparatus; 

separating coded signal extracting means for extracting said requested coded moving picture sequence 
signal from said separating storage means in response to said request signal; and 
second transmission means for transmitting said requested coded moving picture sequence signal ex- 
tracted by said separating coded signal extracting means to said coded signal merging apparatus; 

said coded signal merging apparatus includes: 

second receiving means for receiving said requested coded moving picture sequence signal transmitted 
by said second transmission means from said coded signal separating apparatus; 
merging coded signal extracting means for extracting said base coded moving picture sequence signal 
from said merging storage means; 

merging means for merging said base coded moving picture sequence signal extracted by sa.d merging 
coded signal extracting means with said requested coded moving picture sequence signal received by 
said second receiving means on the basis of said second coefficient information obtained from said series 
of second picture information of said second coded moving picture sequence signal, and said differential 
coefficient information obtained from said differential coded signal to reconstruct said first coded moving 
picture sequence signal; and 

outputting means for inputting said reconstructed first coded moving picture sequence signal from said 
merging means to be outputted therethrough. 
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A coded signal separating and merging system as set forth in claim 1 , in which 

said separating storage means of said coded signal separating apparatus is operative to store said differential 
coded moving picture sequence signal generated by said differential coded signal generating means, 

said first transmission means is operative to fransmit said second coded moving picture sequence signal 
generated by said coded signal converting means, 

said first receiving means of said coded signal merging apparatus is operative to receive said second coded 
moving picture sequence signal transmitted by said first transmission means, 

said merging storage means is operative to store said second coded moving picture sequence signal received 
by said first receiving means, 

said request signal determining means is operative to determine a request signal for a requested differential 
coded moving picture sequence signal on the basis of said second coded moving picture sequence signal stored 
by said merging storage means, 

said request signal transmission means is operative to transmit said request signal for said requested differ- 
ential coded moving picture sequence signal determined by said request signal determining means, 

said request signal receiving means of said coded signal separating apparatus is operative to receive said 
request signal transmitted by said request signal transmission means, 

said separating coded signal extracting means is operative to extract said requested differential coded moving 
picture sequence signal from said separating storage means in response to said request signal, 

said second transmission means is operative to transmit said requested differential coded moving picture 
sequence signal extracted by said separating coded signal extracting means to said coded signal merging appa- 
ratus, 

said second receiving means of said coded signal merging apparatus is operative to receive said requested 
differential coded moving picture sequence signal transmitted by said second transmission means from said coded 
signal separating apparatus, 

said merging coded signal extracting means is operative to extract said second coded moving picture se- 
quence signal from said merging storage means, and 

said merging means is operative to merge said second coded moving picture sequence signal extracted by 
said merging coded signal extracting means with said requested differential coded moving picture sequence signal 
received by said second receiving means to reconstruct said first coded moving picture sequence signal. 

A coded signal separating and merging system as set forth in claim 2, in which 

said coded signal merging apparatus further includes second coded moving picture sequence signal decod- 
ing means for decoding said second coded moving picture sequence signal received by said first receiving means. 

A coded signal separating and merging system as set forth in claim 2 or claim 3, in which 

said coded signal merging apparatus further includes editing means for cutting and combining component 
parts of said second coded moving picture sequence signal stored by said merging storage means to generate 
an edited second coded moving picture sequence signal in a desired size, 

said request signal determining means is operative to determine a request signal for a requested differential 
coded moving picture sequence signal on the basis of said edited second coded moving picture sequence signal 
generated by said editing means, 

said request signal transmission means is operative to transmit said request signal for said requested differ- 
ential coded moving picture sequence signal determined by said request signal determining means to said coded 
signal separating apparatus, 

said separating coded signal extracting means of said separating coded signal separating apparatus is op- 
erative to extract said requested differential coded moving picture sequence signal from said separating storage 
means in response to said request signal, and 

said merging means is operative to merge said edited second coded moving picture sequence signal gen- 
erated by said editing means with said requested differential coded moving picture sequence signal received by 
said second receiving means to reconstruct said first coded moving picture sequence signal in said desired size. 

A coded signal separating and merging system as set forth in claim 1 , in which 

said separating storage means of said coded signal separating apparatus is operative to store said second 
coded moving picture sequence signal generated by said coded signal converting means, 

said first transmission means is operative to transmit said differential coded moving picture sequence signal 
generated by said differential coded signal generating means to said coded signal merging apparatus, 

said first receiving means of said coded signal merging apparatus is operative to receive said differential 
coded moving picture sequence signal transmitted by said first transmission means, 
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said merging storage means is operative to store said differential coded moving picture sequence signal 
received by said first receiving means, 

request signal determining means is operative to determine a request signal for a requested second coded 
moving picture sequence signal on the basis of said differential coded moving picture sequence signal stored by 

5 said merging storage means, 

said request signal transmission means is operative to transmit said request signal for sa.d requested second 
coded moving picture sequence signal determined by said request signal determining means, 

said request signal receiving means of said coded signal separating apparatus is operative to receive said 
request signal transmitted by said request signal transmission means, 
10 said separating coded signal extracting means is operative to extract said requested second coded moving 

picture sequence signal from said separating storage means in response to said request signal, 

said second transmission means is operative to transmit said requested second coded moving picture se- 
quence signal extracted by said separating coded signal extracting means to said coded signal merging apparatus 
said second receiving means of said coded signal merging apparatus is operative to receive said requested 
is second coded moving picture sequence signal transmitted by said second transmission means from said coded 

signal separating apparatus, 

said merging coded signal extracting means is operative to extract said differential coded moving picture 
sequence signal stored by said merging storage means, and 

said merging means is operative to merge said differential coded moving picture sequence signal extracted 
20 by said merging coded signal extracting means with said second coded moving picture sequence signal received 

by said second receiving means to reconstruct said first coded moving picture sequence signal. 

6. A coded signal separating and merging system as set forth in claim 5, in which 

said first transmission means of said coded signal separating apparatus is operative to transmit said differ- 
as ential coded moving picture sequence signal by way of broadcasting. 

7 A coded signal separating and merging system as set forth in any one of claim 2, claim 3, and 6, in which 

said coded signal merging apparatus further includes reconstructed first coded signal storage means for 
storing said reconstructed first coded moving picture sequence signal reconstructed by said merging means. 



30 



8. A coded signal separating and merging system as set forth in claim 1 , in which 
said coded signal merging apparatus further includes: 

decoding means for decoding said first coded moving picture sequence signal or said second coded moving 
35 picture sequence signal; and 

merging coded signal converting means for inputting said first coded moving picture sequence signal to gen- 
erate said second coded moving picture sequence signal, 

said first transmission means of said coded signal separating apparatus is operative to transmit sa.d first coded 
moving picture sequence signal, 
40 said separating storage means is operative to store said differential coded moving picture sequence signal 

generated by said differential coded signal generating means, 

said first receiving means of said coded signal merging apparatus is operative to receive said first coded 
moving picture sequence signal transmitted by said first transmission means from said coded signal separating 

apparatus, . • 

45 said decoding means is operative to decode said first coded moving picture sequence signal received by said 

first receiving means, 

said merging coded signal converting means is operative to input said first coded moving picture sequence 
signal received by said first receiving means to generate said second coded moving picture sequence signal, 
said merging storage means is operative to store said second coded moving picture sequence signal generated 
so by said merging coded signal converting means, 

said request signal determining means is operative to determine a request signal for a requested differential 
coded moving picture sequence signal on the basis of said second coded moving picture sequence signal 
stored by said merging storage means, 

said request signal transmission means is operative to transmit said request signal for said requested drffer- 
55 ential coded moving picture sequence signal determined by said request signal determining means to said 

coded signal separating apparatus, 

said request signal receiving means of said coded signal separating apparatus is operative to receive said 
request signal transmitted by said request signal transmission means from said coded signal merging appa- 
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ratus, 

said separating coded signal extracting means is operative to extract said requested differential coded moving 

picture sequence signal from said separating storage means in response to said request signal, 

said second transmission means is operative to transmit said requested differential coded moving picture 

sequence signal extracted by said separating coded signal extracting means to said coded signal merging 

apparatus, 

said second receiving means of said coded signal merging apparatus is operative to receive said requested 
differential coded moving picture sequence signal transmitted by said second transmission means from said 
coded signal separating apparatus, 

said merging coded signal extracting means is operative to extract said second coded moving picture sequence 
signal from said merging storage means, and 

said merging means is operative to merge said second coded moving picture sequence signal extracted by 
said merging coded signal extracting means with said requested differential coded moving picture sequence 
signal received by said second receiving means to reconstruct said first coded moving picture sequence signal 
in said desired size. 

A coded signal separating and merging system as set forth in claim 1 , in which 
said coded signal merging apparatus further includes: 

decoding means for decoding said first coded moving picture sequence signal or said second coded moving 
picture sequence signal; and 

merging differential coded signal generating means for inputting said first coded moving picture sequence 
signal to generate said differential coded moving picture sequence signal, 

said first transmission means of said coded signal separating apparatus is operative to transmit said first coded 
moving picture sequence signal, 

said separating storage means is operative to store said second coded moving picture sequence signal gen- 
erated by said coded signal converting means, 

said first receiving means of said coded signal merging apparatus is operative to receive said first coded 
moving picture sequence signal transmitted by said first transmission means from said coded signal separating 
apparatus, 

said decoding means is operative to decode said first coded moving picture sequence signal received by said 
first receiving means, 

said merging differential coded signal generating means is operative to input said first coded moving picture 
sequence signal received by said first receiving means to generate said differential coded moving picture 
sequence signal, 

said merging storage means is operative to store said differential coded moving picture sequence signal gen- 
erated by said merging coded signal converting means, 

Said request signal determining means is operative to determine a request signal for a requested second 
coded moving picture sequence signal on the basis of said differential coded moving picture sequence signal 
stored by said merging storage means, 

said request signal transmission means is operative to transmit said request signal for said requested second 
coded moving picture sequence signal determined by said request signal determining means to said coded 
signal separating apparatus, 

said request signal receiving means of said coded signal separating apparatus is operative to receive said 
request signal transmitted by said request signal transmission means from said coded signal merging appa- 
ratus, 

said separating coded signal extracting means is operative to extract said requested second coded moving 
picture sequence signal from said separating storage means in response to said request signal, 
said second transmission means is operative to transmit said requested second coded moving picture se- 
quence signal extracted by said separating coded signal extracting means to said coded signal merging ap- 
paratus, 

said second receiving means of said coded signal merging apparatus is operative to receive said requested 
second coded moving picture sequence signal transmitted by said second transmission means from said 
coded signal separating apparatus, 

said merging coded signal extracting means is operative to extract said differential coded moving picture se- 
quence signal from said merging storage means, and 

said merging means is operative to merge said differential coded moving picture sequence signal extracted 
by said merging coded signal extracting means with said requested second coded moving picture sequence 
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signal received by said second receiving means to reconstruct said first coded moving picture sequence signal 
in said desired size. 

10. A coded signal separating apparatus for inputting a first coded moving picture sequence signal to separate into a 
s second coded moving picture sequence signal and a differential coded moving picture sequence signal comprising: 

inputting means for inputting said first coded moving picture sequence signal therethrough, said first coded 
moving picture sequence signal generated as a result of encoding original moving picture sequence signal 
and consisting of a series of first picture information having first coefficient information, said first coefficient 

w information including a matrix of first coefficients; 

coded signal converting means f orconverting said first coded moving picture sequence signal inputted through 
said inputting means to generate said second coded moving picture sequence signal, said second coded 
moving picture sequence signal consisting of a series of second picture information having second coefficient 
information said second coefficient information including a matrix of second coefficients, each of said first 

is coded moving picture sequence signal, and said second coded moving picture sequence signal is in the form 

of a hierarchical structure including one or more sequence layers each having a plurality of screens sharing 
common information, one or more picture layers each having a plurality of slices sharing common information 
with respectto one of said screens, one or more slice layers each having a plurality of macroblocks with respect 
to one of said slices, one or more macroblock layers each having a plurality of blocks with respect to one of 

so said macroblocks, and one or more block layers each having block information with respect to one of said 

blocks; . . . 

differential coded signal generating means for inputting said first coded moving picture sequence signal and 
said second coded moving picture sequence signal from said coded signal converting means to generate a 
differential coded moving picture sequence signal on the basis of said first coefficient information obtained 
25 from said series of first picture information of said first coded moving picture sequence signal, and said second 

coefficient information obtained from said series of said second picture information of said second coded 
moving picture sequence signal, said differential coded moving picture sequence signal being a difference 
between said first coded moving picture sequence signal and said second coded moving picture sequence 

30 separating storage means for selectively storing said first coded moving picture sequence signal, said second 

coded moving picture sequence signal, and said differential coded moving picture sequence signal; 
first transmission means for selectively transmitting said first coded moving picture sequence signal, said 
second coded moving picture sequence signal, and said differential coded moving picture sequence signal; 
request signal receiving means for receiving a request signal indicative of a requested coded moving picture 

35 sequence signal to be transmitted, said request signal indicative of said requested coded moving picture se- 

quence signal being determined on the basis of said first coded moving picture sequence signal, said second 
coded moving picture sequence signal, or said differential coded moving picture sequence signal; 
separating coded signal extracting means for extracting said requested coded moving picture sequence signal 
from said separating storage means in response to said request signal; and 

40 second transmission means for transmitting said requested coded moving picture sequence signal extracted 

by said separating coded signal extracting means. 

11 . A coded signal separating apparatus as set forth in claim 1 0, in which 

said separating storage means is operative to store said differential coded moving picture sequence signal 
45 generated by said differential coded signal generating means, 

said first transmission means is operative to transmit said second coded moving picture sequence signal 
generated by said coded signal converting means, 

said request signal receiving means is operative to receive said request signal indicative of a requested 
differential coded moving picture sequence signal to be transmitted, said request signal indicative of said requested 
so differential coded moving picture sequence signal being determined on the basis of said second coded moving 

picture sequence signal, 

said separating coded signal extracting means is operative to extract said requested differential coded moving 
picture sequence signal from said separating storage means in response to said request signal, and 

said second transmission means is operative to transmit said requested differential coded moving picture 
55 sequence signal extracted by said separating coded signal extracting means. 

12. A coded signal separating apparatus as set forth in claim 11 , in which 

said request signal receiving means is operative to receive said request signal indicative of said requested 
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differential coded moving picture sequence signal to be transmitted, said request signal indicative of said requested 
differential coded moving picture sequence signal being determined on the basis of an edited second coded moving 
picture sequence signal generated by cutting and combining component parts of said second coded moving picture 
sequence signal, 

said separating coded signal extracting means is operative to extract said requested differential coded moving 
picture sequence signal from said separating storage means in response to said request signal, and 

said second transmission means is operative to transmit said requested differential coded moving picture 
sequence signal extracted by said separating coded signal extracting means. 



13. A coded signal separating apparatus as set forth in claim 10, in which 

said separating storage means is operative to store said second coded moving picture sequence signal 
generated by said coded signal converting means, 

said first transmission means is operative to transmit said differential coded moving picture sequence signal 
generated by said differential coded signal generating means, 

said request signal receiving means is operative to receive said request signal indicative of said requested 
second coded moving picture sequence signal to be transmitted, said request signal indicative of said requested 
second coded moving picture sequence signal being determined on the' basis of said differential coded moving 
picture sequence signal, 

said separating coded signal extracting means is operative to extract said requested second coded moving 
picture sequence signal from said separating storage means in response to said request signal, and 

said second transmission means is operative to transmit said requested second coded moving picture se- 
quence signal extracted by said separating coded signal extracting means. 



14. A coded signal separating apparatus as set forth in claim 13, in which 

said first transmission means is operative to transmit said differential coded moving picture sequence signal 
by way of broadcasting. 



15. A coded signal separating apparatus as set forth in claim 10, in which 

said first transmission means is operative to transmit said first coded moving picture sequence signal, 
30 said separating storage means is operative to store said differential coded moving picture sequence signal 

generated by said differential coded signal generating means, 

said request signal receiving means is operative to receive said request signal indicative of a requested 
differential coded moving picture sequence signal to be transmitted, said request signal indicative of said requested 
differential coded moving picture sequence signal being determined on the basis of a second coded moving picture 
35 sequence signal generated in accordance with said first coded moving picture sequence signal, 

said separating coded signal extracting means is operative to extract said requested differential coded moving 
picture sequence signal from said separating storage means in response to said request signal, and 

said second transmission means is operative to transmit said requested differential coded moving picture 
sequence signal extracted by said separating coded signal extracting means. 

40 

16. A coded signal separating apparatus as set forth in claim 10, in which 
said first transmission means is operative to transmit said first coded moving picture sequence signal, 
said separating storage means is operative to store said second coded moving picture sequence signal 

generated by said coded signal converting means, 

said request signal receiving means is operative to receive said request signal indicative of a requested 
second coded moving picture sequence signal to be transmitted, said request signal indicative of said requested 
second coded moving picture sequence signal being determined on the basis of a differential coded moving picture 
sequence signal generated in accordance with said first coded moving picture sequence signal, 

said separating coded signal extracting means is operative to extract said requested second coded moving 
picture sequence signal from said separating storage means in response to said request signal, and 

said second transmission means is operative to transmit said requested second coded moving picture se- 
quence signal extracted by said separating coded signal extracting means. 

A coded signal merging apparatus for inputting a second coded moving picture sequence signal and a differential 
coded moving picture sequence signal to reconstruct a first coded moving picture sequence signal, said second 
coded moving picture sequence signal generated as a result of transcoding said first coded moving picture se- 
quence signal and consisting of a series of second picture information having second coefficient information, said 
second coefficient information including a matrix of second coefficients, said first coded moving picture sequence 
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signal generated as a result of encoding original moving picture sequence signal and consisting of a series of first 
picture information having first coefficient information, said first coefficient information including a matrix of first 
coefficients, said differential coded moving picture sequence signal being a difference between said first coded 
moving picture sequence signal and said second coded moving picture sequence signal, said differential coded 

5 moving picture sequence signal including differential coefficient information between said first coefficient informa- 

tion and said second coefficient information, each of said first coded moving picture sequence signal, said second 
coded moving picture sequence signal, and said differential coded moving picture sequence signal is in the form 
of a hierarchical structure including one or more sequence layers each having a plurality of screens sharing com- 
mon information, one or more picture layers each having a plurality of slices sharing common information with 

10 respect to one of said screens, one or more slice layers each having a plurality of macroblocks with respect to one 

of said slices, one or more macroblock layers each having a plurality of blocks with respect to one of said mac- 
roblocks, and one or more block layers each having block information with respect to one of said blocks, said 
coded signal merging apparatus comprising: 

is first receiving means for receiving a base coded moving picture sequence signal, said base coded moving 

picture sequence signal being any one of said first coded moving picture sequence signal, said second coded 
moving picture sequence signal, and said differential coded moving picture sequence signal; 
merging storage means for storing said base coded moving picture sequence signal received by said first 
receiving means; 

20 request signal determining means for determining a request signal for a requested coded moving picture se- 

quence signal on the basis of said base coded moving picture sequence signal stored by said merging storage 

means; . 
request signal transmission means fortransmitting said request signal for said requested coded moving picture 
sequence signal determined by said request signal determining means; 
25 second receiving means for receiving said requested coded moving picture sequence signal; 

merging coded signal extracting means for extracting said base coded moving picture sequence signal from 
said merging storage means; 

merging means for merging said base coded moving picture sequence signal extracted by said merging coded 
signal extracting means with said requested coded moving picture sequence signal received by said second 
30 receiving means to reconstruct said first coded moving picture sequence signal on the basis of said second 

coefficient information obtained from said series of second picture information of said second coded moving 
picture sequence signal, and said differential coefficient information obtained from said differential coded s.g- 

outputting means for inputting said reconstructed first coded moving picture sequence signal from said merging 
35 means to be outputted therethrough. 

18 A coded signal merging apparatus as set forth in claim 1 7, in which 

said first receiving means is operative to receive said second coded moving picture sequence signal, 
said merging storage means is operative to store said second coded moving picture sequence signal received 

40 by said first receiving means, 

said request signal determining means is operative to determine a request signal for a requested differential 
coded moving picture sequence signal on the basis of said second coded moving picture sequence signal stored 
by said merging storage means, 

said request signal transmission means is operative to transmit a request signal for said requested drff erential 
45 coded moving picture sequence signal determined by said request signal determining means, 

said second receiving means is operative to receive said requested differential coded moving picture se- 
quence signal, . 

said merging coded signal extracting means is operative to extract said second coded moving picture se- 
quence signal from said merging storage means, and 
so said merging means is operative to merge said second coded moving picture sequence signal extracted by 

said merging coded signal extracting means with said requested differential coded moving picture sequence signal 
received by said second receiving means to reconstruct said first coded moving picture sequence signal. 

19 A coded signal merging apparatus as set forth in claim 18 further comprising second coded moving picture se- 
55 quence signal decoding means for decoding said second coded moving picture sequence signal received by said 

first receiving means. 

20. A coded signal merging apparatus as set forth in claim 1 8 or claim 1 9 further comprising editing means for cutting 
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and combining component parts of said second coded moving picture sequence signal stored by said merging 
storage means to generate an edited second coded moving picture sequence signal in a desired size, in which 

said request signal determining means is operative to determine a request signal for a requested differential 
coded moving picture sequence signal on the basis of said edited second coded moving picture sequence signal 
generated by said editing means, 

said request signal transmission means is operative to transmit said request signal for said requested differ- 
ential coded moving picture sequence signal determined by said request signal determining means, and 

said merging means is operative to merge said edited second coded moving picture sequence signal gen- 
erated by said editing means with said requested differential coded moving picture sequence signal received by 
said second receiving means to reconstruct said first coded moving picture sequence signal in said desired size. 

21. A coded signal merging apparatus as set forth in claim 1 7, in which 

said first receiving means is operative to receive said differential coded moving picture sequence signal, 

said merging storage means is operative to store said differential coded moving picture sequence signal 
received by said first receiving means, 

request signal determining means is operative to determine a request signal for a requested second coded 
moving picture sequence signal on the basis of said differential coded moving picture sequence signal stored by 
said merging storage means, 

said request signal transmission means is operative to transmit said request signal for said requested second 
coded moving picture sequence signal determined by said request signal determining means, 

said second receiving means is operative to receive said requested second coded moving picture sequence 
signal, 

said merging coded signal extracting means is operative to extract said differential coded moving picture 
sequence signal stored by said merging storage means, and 

said merging means is operative to merge said differential coded moving picture sequence signal extracted 
by said merging coded signal extracting means with said second coded moving picture sequence signal received 
by said second receiving means to reconstruct said first coded moving picture sequence signal. 

22. A coded signal merging apparatus as set forth in claim 21 , in which 

c said first receiving means is operative to receive said differential coded moving picture sequence signal by 
way of broadcasting. 



23. A coded signal merging apparatus as set forth in any one of claim 1 8, claim 1 9, and claim 22, further comprising 
reconstructed first coded signal storage means for storing said reconstructed first coded moving picture sequence 
signal reconstructed by said merging means. 



24. A coded signal merging apparatus as set forth in claim 1 7 further comprising: 

decoding means for decoding said first coded moving picture sequence signal or said second coded moving 
picture sequence signal; and 

merging coded signal converting means for inputting said first coded moving picture sequence signal to gen- 
erate said second coded moving picture sequence signal, in which 

said first receiving means is operative to receive said first coded moving picture sequence signal, 

said decoding means is operative to decode said first coded moving picture sequence signal received by said 

first receiving means, 

said merging coded signal converting means is operative to input said first coded moving picture sequence 
signal received by said first receiving means to generate said second coded moving picture sequence signal, 
said merging storage means is operative to store said second coded moving picture sequence signal generated 
by said merging coded signal converting means, 

said request signal determining means is operative to determine a request signal for a requested differential 
coded moving picture sequence signal on the basis of said second coded moving picture sequence signal 
stored by said merging storage means, 

said request signal transmission means is operative to transmit said request signal for said requested differ- 
ential coded moving picture sequence signal determined by said request signal determining means, 
said second receiving means is operative to receive said requested differential coded moving picture sequence 
signal, 

said merging coded signal extracting means is operative to extract said second coded moving picture sequence 
signal from said merging storage means, and 
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said merging means is operative to merge said second coded moving picture sequence signal extracted by 
said merging coded signal extracting means with said requested differential coded moving picture sequence 
signal received by said second receiving means to reconstruct said first coded moving picture sequence signal 
in said desired size. 

25. A coded signal merging apparatus as set forth in claim 17 further comprising: 

decoding means for decoding said first coded moving picture sequence signal or said second coded moving 
picture sequence signal; and 

merging differential coded signal generating means for inputting said first coded moving picture sequence 
signal to generate said differential coded moving picture sequence signal, 
said first receiving means is operative to receive said first coded moving picture sequence signal, 
said decoding means is operative to decode said first coded moving picture sequence signal received by said 
first receiving means, 

15 said merging differential coded signal generating means is operative to input said first coded moving picture 

sequence signal received by said first receiving means to generate said differential coded moving picture 
sequence signal, 

said merging storage means is operative to store said differential coded moving picture sequence s.gnal gen- 
erated by said merging coded signal converting means, 
20 said request signal determining means is operative to determine a request signal for a requested second 

coded moving picture sequence signal on the basis of said differential coded moving picture sequence signal 
stored by said merging storage means, 

said request signal transmission means is operative to transmit said request signal for said requested second 
coded moving picture sequence signal determined by said request signal determining means, 
25 said second receiving means is operative to receive said requested second coded moving picture sequence 

signal, 

said merging coded signal extracting means is operative to extract said differential coded moving picture se- 
quence signal from said merging storage means, and 

said merging means is operative to merge said differential coded moving picture sequence signal extracted 
by said merging coded signal extracting means with said requested second coded moving picture sequence 
signal received by said second receiving means to reconstruct said first coded moving picture sequence signal 
in said desired size. 

A multi-output coded signal separating apparatus for inputting a first coded moving picture sequence signal to 
separate into a plurality of second coded moving picture sequence signals and a plurality of differential coded 
moving picture sequence signals comprising: 

a plurality of coded signal separating units including a 1st coded signal separating unit up to a m-th coded 
signal separating unit wherein m is an integer not less than two; 

said 1 st coded signal separating unit being operative to input said first coded moving picture sequence s.gnal 
to separate into a 1 st second coded moving picture sequence signal and a 1 st differential coded moving picture 
sequence signal, said 1st differential coded moving picture sequence signal being a difference between said 
first coded moving picture sequence signal and said 1st second coded moving picture sequence s.gnal, and 
said l-th coded signal separating unit being operative to input an (M)-th second coded moving picture se- 
« quence signal to separate into an i-th second coded moving picture sequence signal and an i-th differential 

coded moving picture sequence signal, said i-th differential coded moving picture sequence signal being a 
difference between said (i-1)-th second coded moving picture sequence signal and said i-th second coded 
moving picture sequence signal wherein i is an integer equal to or less than m, 

so whereby said 1st coded signal separating unit includes: 

1 st inputting means for inputting said first coded moving picture sequence signal therethrough, said first coded 
moving picture sequence signal generated as a result of encoding original moving picture sequence s.gnal 
and consisting of a series of first picture information having first coefficient information, said first coefficient 
55 information including a matrix of first coefficients; 

1st coded signal converting means for converting said first coded moving picture sequence signal inputted 
through said 1st inputting means to generate a 1st second coded moving picture sequence signal, said 1st 
second coded moving picture sequence signal consisting of a series of 1st second picture information having 
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1st second coefficient information, said 1st second coefficient information including a matrix of 1st second 
coefficients, each of said first coded moving picture sequence signal, and said 1st second coded moving 
picture sequence signal is in the form of a hierarchical structure including one or more sequence layers each 
having a plurality of screens sharing common information, one or more picture layers each having a plurality 
of slices sharing common information with respect to one of said screens, one or more slice layers each having 
a plurality of macroblocks with respect to one of said slices, one or more macroblock layers each having a 
plurality of blocks with respect to one of said macroblocks, and one or more block layers each having block 
information with respect to one of said blocks; 

1st differential coded signal generating means for inputting said first coded moving picture sequence signal 
and said 1st second coded moving picture sequence signal from said 1st coded signal converting means to 
generate a 1 st differential coded moving picture sequence signal on the basis of said first coefficient information 
obtained from said series of first picture information of said first coded moving picture sequence signal, and 
said 1 st second coefficient information obtained from said series of said 1 st second picture information of said 
1 st second coded moving picture sequence signal, said 1 st differential coded moving picture sequence signal 
being a difference between said first coded moving picture sequence signal and said 1 st second coded moving 
picture sequence signal; 

1 st separating storage means for selectively storing said first coded moving picture sequence signal, said 1 st 
second coded moving picture sequence signal, and said 1 st differential coded moving picture sequence signal; 
1st first transmission means for selectively transmitting said first coded moving picture sequence signal, said 
1st second coded moving picture sequence signal, and said 1st differential coded moving picture sequence 
signal; 

1st request signal receiving means for receiving a request signal indicative of a requested coded moving 
picture sequence signal to be transmitted, said requestsignal indicative of said requested coded moving picture 
sequence signal being determined on the basis of said first coded moving picture sequence signal, said 1st 
second coded moving picture sequence signal, or said 1 st differential coded moving picture sequence signal; 
1st separating coded signal extracting means for extracting said requested coded moving picture sequence 
signal from said 1st separating storage means in response to said request signal; and 
1 st second transmission means for transmitting said requested coded moving picture sequence signal extract- 
ed by said 1st separating coded signal extracting means, and 

said i-th coded signal separating unit includes: 

i-th inputting means for inputting said (M )-th second coded moving picture sequence signal therethrough from 
said (M )-th coded signal separating unit, said (i-1 )-th second coded moving picture sequence signal generated 
as a result of encoding original moving picture sequence signal and consisting of a series of (i-1)-th second 
picture information having (i-1)-th second coefficient information, said (M)-th second coefficient information 
including a matrix of (i-1 )-th second coefficients; 

i-th coded signal converting means for converting said )-th second coded moving picture sequence signal 
inputted through said i-th inputting means to generate said i-th second coded moving picture sequence signal, 
said i-th second coded moving picture sequence signal consisting of a series of i-th second picture information 
having i-th second coefficient information, said i-th second coefficient information including a matrix of i-th 
second coefficients, each of said (i-1)-th second coded moving picture sequence signal, and said i-th second 
coded moving picture sequence signal is in the form of a hierarchical structure including one or more sequence 
layers each having a plurality of screens sharing common information, one or more picture layers each having 
a plurality of slices sharing common information with respect to one of said screens, one or more slice layers 
each having a plurality of macroblocks with respect to one of said slices, one or more macroblock layers each 
having a plurality of blocks with respect to one of said macroblocks, and one or more block layers each having 
block information with respect to one of said blocks; 

i-th differential coded signal generating means for inputting said (M)-th second coded moving picture se- 
quence signal and said i-th second coded moving picture sequence signal from said i-th coded signal con- 
verting means to generate an i-th differential coded moving picture sequence signal on the basis of said (i-1 )- 
th second coefficient information obtained from said series of (i-1 )-th second picture information of said (i-1 )- 
th second coded moving picture sequence signal, and said i-th second coefficient information obtained from 
said series of said I-th second picture information of said i-th second coded moving picture sequence signal, 
said I-th differential coded moving picture sequence signal being a difference between said (M)-th second 
coded moving picture sequence signal and said i-th second coded moving picture sequence signal; 
i-th separating storage means for selectively storing said (i-1)-th second coded moving picture sequence 
signal, said i-th second coded moving picture sequence signal, and said i-th differential coded moving picture 
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sequence signal; . 
i-th first transmission means for selectively transmitting said (M)-th second coded moving picture sequence 
signal, said i-th second coded moving picture sequence signal, and said i-th differential coded moving picture 
sequence signal; 

5 i-th request signal receiving means for receiving a request signal indicative of a requested coded moving 

picture sequence signal to be transmitted, said request signal indicative of said requested coded moving picture 
sequence signal being determined on the basis of said (M)-th second coded moving picture sequence signal, 
said i-th second coded moving picture sequence signal, orsaid i-th differential coded moving picture sequence 
signal; 

10 i-th separating coded signal extracting means for extracting said requested coded moving picture sequence 

signal from said i-th separating storage means in response to said request signal; and 
i-th second transmission means for transmitting said requested coded moving picture sequence signal ex- 
tracted by said i-th separating coded signal extracting means. 

is 27 A multi-input coded signal merging apparatus for inputting a plurality of second coded moving picture sequence 
signals and a plurality of differential coded moving picture sequence signals to reconstruct a first coded moving 
picture sequence signal comprising: 

a plurality of said coded signal merging units including a 1st coded signal merging unit up to a m-th coded 

20 signal merging unit wherein n is an integer not less than two, 

said i-th coded signal merging unit being operative to input a i-th second coded moving picture sequence 
signal and a i-th differential coded moving picture sequence signal to reconstruct an (M)-th second coded 
moving picture sequence signal wherein i is an integer equal to or less than n, said i-th second coded moving 
picture sequence signal generated as a result of transcoding said (M)-th second coded moving picture se- 

25 quence signal and consisting of a series of i-th second picture information having i-th second coefficient in- 

formation said i-th second coefficient information including a matrix of i-th second coefficients, said (M)-th 
second coded moving picture sequence signal generated as a result of encoding original moving picture se- 
quence signal and consisting of a series of (i-1 )-th second picture information having (i-1 )-th second coefficient 
information said (M)-th second coefficient information including a matrix of (M)-th second coefficients, said 

30 i-th differential coded moving picture sequence signal being a difference between said i-th second coded 

moving picture sequence signal and said (i-1)-th second coded moving picture sequence signal, said i-th 
differential coded moving picture sequence signal including i-th differential coefficient information between 
said i-th second coefficient information and said (i-1 )-th second coefficient information, each of said i-th second 
coded moving picture sequence signal, said (M)-th second coded moving picture sequence signal, and said 

35 i-th differential coded moving picture sequence signal is in the form of a hierarchical structure including one 

or more sequence layers each having a plurality of screens sharing common information, one or more picture 
layers each having a plurality of slices sharing common information with respect to one of said screens, one 
or more slice layers each having a plurality of macroblocks with respect to one of said slices, one or more 
macroblock layers each having a plurality of blocks with respect to one of said macroblocks, and one or more 
40 block layers each having block information with respect to one of said blocks, and 

said 1st coded signal merging unit being operative to input said 1st second coded moving picture sequence 
signal and said 1st differential coded moving picture sequence signal to reconstruct said first coded moving 
picture sequence signal, whereby 
said i-th coded signal merging unit includes: 



45 



i-th first receiving means for receiving a base coded moving picture sequence signal, said base coded 
moving picture sequence signal being any one of said i-th second coded moving picture sequence signal, 
said (M)-th second coded moving picture sequence signal, and said i-th differential coded moving picture 

sequence signal; . 
so i-th merging storage means for storing said base coded moving picture sequence signal received by said 

i-th first receiving means; 

i-th request signal determining means for determining a request signal for a requested coded moving 
picture sequence signal on the basis of said base coded moving picture sequence signal stored by said 
i-th merging storage means; 

55 i-th request signal transmission means for transmitting said request signal for said requested coded mov- 

ing picture sequence signal determined by said i-th request signal determining means; 
i-th second receiving means for receiving said requested coded moving picture sequence signal; 
i-th merging coded signal extracting means for extracting said base coded moving picture sequence signal 



52 



BNSDOCID' <EP 121 7841 A2_l_> 



EP1 217 841 A2 



10 



15 



20 



25 



30 



35 



45 



50 



55 



from said i-th merging storage means; 

i-th merging means for merging said base coded moving picture sequence signal extracted by said i-th 
merging coded signal extracting means with said requested coded moving picture sequence signal re- 
ceived by said I-th second receiving means to reconstruct said (i-1)-th second coded moving picture se- 
quence signal on the basis of i-th said second coefficient information obtained from said series of i-th 
second picture information of said i-th second coded moving picture sequence signal, and said i-th differ- 
ential coefficient information obtained from said i-th differential coded signal; and 
i-th outputting means for inputting said reconstructed i-th second coded moving picture sequence signal 
from said i-th merging means to be outputted therethrough, 

said 1st coded signal merging unit includes: 

1st first receiving means for receiving a base coded moving picture sequence signal, said base coded 
moving picture sequence signal being any one of said first coded moving picture sequence signal, said 
1 st second coded moving picture sequence signal, and said 1 st differential coded moving picture sequence 
signal; 

1 st merging storage means for storing said base coded moving picture sequence signal received by said 
1st first receiving means; 

1st request signal determining means for determining a request signal for a requested coded moving 
picture sequence signal on the basis of said base coded moving picture sequence signal stored by said 
1 st merging storage means; 

1 st request signal transmission means for transmitting said request signal for said requested coded moving 

picture sequence signal determined by said 1 st request signal determining means; 

1st second receiving means for receiving said requested coded moving picture sequence signal; 

1 st merging coded signal extracting means for extracting said base coded moving picture sequence signal 

from said 1st merging storage means; 

1st merging means for merging said base coded moving picture sequence signal extracted by said 1st 
merging coded signal extracting means with said requested coded moving picture sequence signal re- 
ceived by said 1 st second receiving means to reconstruct said first coded moving picture sequence signal 
on the basis of said 1st second coefficient information obtained from said series of second picture infor- 
mation of said 1st second coded moving picture sequence signal, and said 1st differential coefficient in- 
formation obtained from said 1st differential coded signal; and 

1 st outputting means for inputting said reconstructed first coded moving picture sequence signal from said 
1st merging means to be outputted therethrough. 



28. A multi-output coded signal separating apparatus as set forth in claim 26, in said i-th coded signal separating units 
said i-th separating storage means is operative to store said (i-1)-th differential coded moving picture se- 
quence signal generated by said i-th differential coded signal generating means, 

said i-th first transmission means is operative to transmit said (i-1 )-th second coded moving picture sequence 
40 signal generated by said i-th coded signal converting means, 

said i-th request signal receiving means is operative to receive said request signal indicative of a requested 
(M)-th differential coded moving picture sequence signal to be transmitted, said request signal indicative of said 
requested (M)-th differential coded moving picture sequence signal being determined on the basis of said (i-1)- 
th second coded moving picture sequence signal, 

said i-th separating coded signal extracting means is operative to extract said requested (M)-th differential 
coded moving picture sequence signal from said i-th separating storage means in response to said request signal, 
and 

said i-th second transmission means is operative to transmit said requested (M)-th differential coded moving 
picture sequence signal extracted by said i-th separating coded signal extracting means whereby 

said multi-output coded signal separating apparatus is operative to input a first coded moving picture se- 
quence signal to separate into a plurality of second coded moving picture sequence signals and a plurality of 
differential coded moving picture sequence signals. 



29. A multi-input coded signal merging apparatus as set forth in claim 27, in said i-th coded signal merging unit, 

said i-th first receiving means is operative to receive said i-th second coded moving picture sequence signal, 
said i-th merging storage means is operative to store said i-th second coded moving picture sequence signal 
received by said i-th first receiving means, 

said i-th request signal determining means is operative to determine a request signal for a requested differ- 
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ential coded moving picture sequence signal on the basis of said i-th second coded moving picture sequence 
signal stored by said i-th merging storage means, 

said i-th request signal transmission means is operative to transmit said request signal for said requested 
differential coded moving picture sequence signal determined by said i-th request signal determining means, 
5 said i-th second receiving means is operative to receive said requested differential coded moving picture 

sequence signal, 

said i-th merging coded signal extracting means is operative to extract said i-th second coded moving picture 
sequence signal from said i-th merging storage means, and 

said i-th merging means is operative to merge said i-th second coded moving picture sequence signal ex- 
10 tracted by said i-th merging coded signal extracting means with said requested differential coded moving picture 

sequence signal received by said i-th second receiving means to reconstruct said (M)-th second coded moving 
picture sequence signal wherein said 0-th second coded moving picture sequence signal is said first coded moving 
picture sequence signal. 

15 30. A coded signal separating and merging system comprising: 

a multi-output coded signal separating apparatus for inputting a first coded moving picture sequence signal 
to separate into a plurality of second coded moving picture sequence signals and a plurality of differential 
coded moving picture sequence signals; and 
20 a multi-input coded signal merging apparatus for inputting a plurality of second coded moving picture sequence 

signals and a plurality of differential coded moving picture sequence signals to reconstruct said first coded 
moving picture sequence signal, 

said multi-output coded signal separating apparatus including: 

25 a plurality of coded signal separating units including a 1 st coded signal separating unit up to a m-th coded 

signal separating unit wherein m is an integer not less than two; 

said multi-input coded signal merging apparatus including: 

30 a plurality of coded signal merging units including a 1st coded signal merging unit up to a m-th coded 

signal merging unit wherein n is an integer not less than two and equal to or less than said m, 

said i-th coded signal separating unit including: 

35 i-th inputting means for inputting an (M)-th second coded moving picture sequence signal therethrough 

from said (i-1 )-th coded signal separating unit, said (i-1 )-th second coded moving picture sequence signal 
generated as a result of encoding original moving picture sequence signal and consisting of a series of 
(M)-th second picture information having (i-1)-th second coefficient information, said (i-1)-th second co- 
efficient information including a matrix of (M)-th second coefficients wherein i is an integer equal to or 

40 less than m, and 0-th second coded moving picture sequence signal is said first coded moving picture 

sequence signal; 

i-th coded signal converting means for converting said (i-1)-th second coded moving picture sequence 
signal inputted through said i-th inputting means to generate an i-th second coded moving picture se- 
quence signal, said i-th second coded moving picture sequence signal consisting of a series of i-th second 

45 picture information having i-th second coefficient information, said i-th second coefficient information in- 

cluding a matrix of second coefficients, each of said (i-1 )-th second coded moving picture sequence signal, 
and said i-th second coded moving picture sequence signal is in the form of a hierarchical structure in- 
cluding one or more sequence layers each having a plurality of screens sharing common information, one 
or more picture layers each having a plurality of slices sharing common information with respect to one 

50 of said screens, one or more slice layers each having a plurality of macroblocks with respect to one of 

said slices, one or more macroblock layers each having a plurality of blocks with respect to one of said 
macroblocks, and one or more block layers each having block information with respect to one of said 
blocks; 

i-th differential coded signal generating means for inputting said (i-1)-th second coded moving picture 
55 sequence signal and said i-th second coded moving picture sequence signal from said i-th coded signal 

converting means to generate an i-th differential coded moving picture sequence signal on the basis of 
said (M)-th second coefficient information obtained from said series of (i-1)-th second picture information 
of said (i-1)-th second coded moving picture sequence signal, and said i-th second coefficient information 
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obtained from said series of said i-th second picture information of said l-th second coded moving picture 
sequence signal, said I-th differential coded moving picture sequence signal being a difference between 
said (i-1)-th second coded moving picture sequence signal and said i-th second coded moving picture 
sequence signal; 

i-th separating storage means for selectively storing said (i-1)-th second coded moving picture sequence 
signal, said i-th second coded moving picture sequence signal, and said i-th differential coded moving 
picture sequence signal; and 

i-th first transmission means for selectively transmitting said (i-1)-th second coded moving picture se- 
quence signal, said i-th second coded moving picture sequence signal, and said i-th differential coded 
moving picture sequence signal to said i-th coded signal merging unit; 

said i-th coded signal merging unit including: 

i-th first receiving means for receiving a base coded moving picture sequence signal from said i-th coded 
signal separating unit or said (i+1 )-th coded signal merging unit (6200i+1 ) , said base coded moving picture 
sequence signal being any one of said (i-1)-th second coded moving picture sequence signal, said i-th 
second coded moving picture sequence signal, and said i-th differential coded moving picture sequence 
signal; 

i-th merging storage means for storing said base coded moving picture sequence signal received by said 
i-th first receiving means; 

i-th request signal determining means for determining a request signal for a requested coded moving 
picture sequence signal on the basis of said base coded moving picture sequence signal stored by said 
i-th merging storage means; and 

i-th request signal transmission means for transmitting said request signal for said requested coded mov- 
ing picture sequence signal determined by said i-th request signal determining means to said i-th coded 
signal separating unit; 

whereby said i-th coded signal separating unit further includes: 

i-th request signal receiving means for receiving said request signal transmitted by said i-th request signal 
transmission means from said i-th coded signal merging unit; 

i-th separating coded signal extracting means for extracting said requested coded moving picture se- 
quence signal from said i-th separating storage means in response to said request signal; and 
i-th second transmission means for transmitting said requested coded moving picture sequence signal 
extracted by said i-th separating coded signal extracting means to said i-th coded signal merging unit; 

said i-th coded signal merging unit includes: 

i-th second receiving means for receiving said requested coded moving picture sequence signal trans- 
mitted by said i-th second transmission means from said i-th coded signal separating unit; 
i-th merging coded signal extracting means for extracting said base coded moving picture sequence signal 
from said i-th merging storage means; 

i-th merging means for merging said base coded moving picture sequence signal extracted by said i-th 
merging coded signal extracting means with said requested coded moving picture sequence signal re- 
ceived by said i-th second receiving means on the basis of said i-th second coefficient information obtained 
from said series of second picture information of said i-th second coded moving picture sequence signal, 
and said i-th differential coefficient information obtained from said i-th differential coded signal to recon- 
struct said )-th second coded moving picture sequence signal; and 

i-th outputting means for inputting said reconstructed (M)-th second coded moving picture sequence 
signal from said i-th merging means to be outputted therethrough. 

A coded signal separating and merging system as set forth in claim 30 in which 

said i-th separating storage means of said i-th coded signal separating unit is operative to store said i-th 
differential coded moving picture sequence signal generated by said i-th differential coded signal generating 
means, 

said i-th first transmission means is operative to transmit said i-th second coded moving picture sequence 
signal generated by said i-th coded signal converting means, 

said i-th first receiving means of said i-th coded signal merging unit is operative to receive said i-th second 
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coded moving picture sequence signal from said )-th coded signal merging unit, 

said i-th merging storage means is operative to store said i-th second coded moving picture sequence s.gnal 
received by said i-th first receiving means, . , - m„ 

said i-th request signal determining means is operative to determine a request s.gnal for a requested drffer- 
5 ential coded moving picture sequence signal on the basis of said i-th second coded moving picture sequence 

siqnal stored by said i-th merging storage means, 

said i-th request signal transmission means is operative to transmit said request signal for said requested 
differential coded moving picture sequence signal determined by said i-th request signal determining means, 

said i-th request signal receiving means of said i-th coded signal separating unit is operative to receive said 
10 request signal transmitted by said i-th request signal transmission means, 

said i-th separating coded signal extracting means is operative to extract said requested differential coded 
moving picture sequence signal from said i-th separating storage means in response to said request s.gnal, 

said i-th second transmission means is operative to transmit said requested differential coded moving picture 
sequence signal extracted by said i-th separating coded signal extracting means to said i-th coded s.gnal merg.ng 

Umt ' said i-th second receiving means of said i-th coded signal merging unit is operative to receive said requested 
differential coded moving picture sequence signal transmitted by said i-th second transmission means from sa.d 
i-th coded signal separating unit, 

said i-th merging coded signal extracting means is operative to extract said i-th second coded moving picture 
20 sequence signal from said i-th merging storage means, and 

said i-th merging means is operative to merge said i-th second coded moving picture sequence signal ex- 
tracted by said i-th merging coded signal extracting means with said requested differential coded moving picture 
sequence signal received by said i-th second receiving means to reconstruct said first coded moving p.cture se- 
quence signal. 



25 



32. A coded signal separating and merging method comprising the steps of: 



(a) inputting a first coded moving picture sequence signal to separate into a second coded moving p.cture 
sequence signal and a differential coded moving picture sequence signal; and 
30 (b) inputting said second coded moving picture sequence signal and said differential coded mov.ng p.cture 

sequence signal to reconstruct said first coded moving picture sequence signal, 

said step (a) including the steps of: 

35 (a-1 ) inputting said first coded moving picture sequence signal therethrough, said first coded moving picture 

sequence signal generated as a result of encoding original moving picture sequence signal and cons.st.ng of 
a series of first picture information having first coefficient information, said first coefficient informat.on mclud.ng 
a matrix of first coefficients; 

(a-2) converting said first coded moving picture sequence signal inputted in said step (a-1) to generate said 
40 second coded moving picture sequence signal, said second coded moving picture sequence signal cons.st.ng 

of a series of second picture information having second coefficient information, said second coefficient infor- 
mation including a matrix of second coefficients, each of said first coded moving picture sequence s.gnal, and 
said second coded moving picture sequence signal is in the form of a hierarchical structure includ.ng one or 
more sequence layers each having a plurality of screens sharing common information, one or more p.cture 
45 layers each having a plurality of slices sharing common information with respect to one of said screens, one 

or more slice layers each having a plurality of macroblocks with respect to one of said slices, one or more 
macroblock layers each having a plurality of blocks with respect to one of said macroblocks, and one or more 
block layers each having block information with respect to one of said blocks; 

(a-3) inputting said first coded moving picture sequence signal and said second coded moving p.cture se- 
50 quence signal to generate a differential coded moving picture sequence signal on the basis of said first coef- 

ficient information obtained from said series of first picture information of said first coded mov.ng p.cture se- 
quence signal and said second coefficient information obtained from said series of said second picture infor- 
mation of said second coded moving picture sequence signal, said differential coded moving picture sequence 
signal being a difference between said first coded moving picture sequence signal and sa.d second coded 
55 moving picture sequence signal; 

(a-4) selectively storing said first coded moving picture sequence signal, said second coded moving picture 
sequence signal, and said differential coded moving picture sequence signal; and 

(a-5) selectively transmitting said first coded moving picture sequence signal, said second coded moving pic- 
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ture sequence signal, and said differential coded moving picture sequence signal to said step (b); 
said step (b) including the steps of: 

(b-1 ) receiving a base coded moving picture sequence signal transmitted in said step (a-5), said base coded 

moving picture sequence signal being any one of said first coded moving picture sequence signal, said second 

coded moving picture sequence signal, and said differential coded moving picture sequence signal; 

(b-2) storing said base coded moving picture sequence signal received in said step (b-1); 

(b-3) determining a request signal for a requested coded moving picture sequence signal on the basis of said 

base coded moving picture sequence signal stored in said step (b-2); and 

(b-4) transmitting said request signal for said requested coded moving picture sequence signal determined in 
said step (b-3) to said step (a); 



whereby said step (a) further includes the steps of: 

15 

(a-6) receiving said request signal transmitted in said step (b-4); 

(a-7) extracting said requested coded moving picture sequence signal in response to said request signal; and 
(a-8) transmitting said requested coded moving picture sequence signal extracted in said step (a-7) to said 
step(b); 

20 

said step (b) includes the steps of: 



(b-5) receiving said requested coded moving picture sequence signal transmitted in said step (a-8); 

(b-6) extracting said base coded moving picture sequence signal from among coded moving picture sequence 

signals stored in said step (b-2); 

(b-7) merging said base coded moving picture sequence signal extracted in said step (b-6) with said requested 
coded moving picture sequence signal received in said step (6-5) on the basis of said second coefficient 
information obtained from said series of second picture information of said second coded moving picture se- 
quence signal, and said differential coefficient information obtained from said differential coded signal to re- 
construct said first coded moving picture sequence signal; and 

(b-8) inputting said reconstructed first coded moving picture sequence signal generated in said step (b-7) to 
be outputted therethrough. 

33. A coded signal separating and merging method as set forth in claim 32, in which 

said step (a-4) has the step of storing said differential coded moving picture sequence signal generated in 
said step (a-3), 

said step (a-5) has the step of transmitting said second coded moving picture sequence signal generated in 
said step (a-2), 

said step (b-1) has the step of receiving said second coded moving picture sequence signal transmitted in 
said step (a-5), 

said step (b-2) has the step of storing said second coded moving picture sequence signal received in said 
step (b-1), 

said step (b-3) has the step of determining a request signal for a requested differential coded moving picture 
sequence signal on the basis of said second coded moving picture sequence signal stored in said step (b-2), 

said step (b-4) has the step of transmitting said request signal for said requested differential coded moving 
picture sequence signal determined in said step (b-3), 

said step (a-6) has the step of receiving said request signal transmitted in said step (b-4), 

said step (a-7) has the step of extracting said requested differential coded moving picture sequence signal 
from among coded moving picture sequence signals stored in said step (a-4) in response to said request signal, 

said step (a-8) has the step of transmitting said requested differential coded moving picture sequence signal 
extracted in said step (a-7) to said step (b), 

said step (b-5) has the step of receiving said requested differential coded moving picture sequence signal 
transmitted in said step (a-8), 

said step (b-6) has the step of extracting said second coded moving picture sequence signal from among 
coded moving picture sequence signals stored in said step (b-2), and 

said step (b-7) has the step of merging said second coded moving picture sequence signal extracted in said 
step (b-6) with said requested differential coded moving picture sequence signal received in said step (b-5) to 
reconstruct said first coded moving picture sequence signal. 
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34 A coded signal separating and merging method as set forth in claim 33, in which 

said step (b) further includes the step of decoding said second coded moving picture sequence signal re- 
ceived in said step (b-1). 

5 35 A coded signal separating and merging method as set forth in claim 33 or claim 34, in which 

said step (b) further includes the step of (b-9) cutting and combining component parts of said second coded 
moving picture sequence signal stored in said step (b-2) to generate an edited second coded moving picture 
sequence signal in a desired size, 

said step (b-3) has the step of determining a request signal for a requested differential coded moving picture 
10 sequence signal on the basis of said edited second coded moving picture sequence signal generated in said step 

(b ^ said step (b-4) has the step of transmitting said request signal for said requested differential coded moving 
picture sequence signal determined in said step (b-3) to said step (a), 

said step (a-7) has the step of extracting said requested differential coded moving picture sequence signal 
15 from among coded moving picture sequence signals stored in said step (a-4) in response to said request signal, and 

said step (b-7) has the step of merging said edited second coded moving picture sequence signal generated 
in said step (b-9) with said requested differential coded moving picture sequence signal received in said step (b- 
5) to reconstruct said first coded moving picture sequence signal in said desired size. 

20 36 A coded signal separating and merging method as set forth in claim 32, in which 

said step (a-4) has the step of storing said second coded moving picture sequence signal generated in said 

StSP ( said step (a-5) has the step of transmitting said differential coded moving picture sequence signal generated 
in said step (a-3) to said step (b), 
25 said step (b-1 ) has the step of receiving said differential coded moving picture sequence signal transmitted 

in said step (a-5), . 

said step (b-2) has the step of storing said differential coded moving picture sequence signal received in said 

step (b-1), 

step (b-3) has the step of determining a request signal for a requested second coded moving picture sequence 
30 signal on the basis of said differential coded moving picture sequence signal stored in said step (b-2), 

said step (b-4) has the step of transmitting said request signal for said requested second coded moving 
picture sequence signal determined in said step (b-3), 

said step (a-6) has the step of receiving said request signal transmitted in said step (b-4), 

said step (a-7) has the step of extracting said requested second coded moving picture sequence signal from 
35 among coded moving picture sequence signals stored in said step (a-4) in response to said request signal, 

said step (a-8) has the step of transmitting said requested second coded moving picture sequence signal 
extracted in said step (a-7) to said step (b), 

said step (b-5) has the step of receiving said requested second coded moving picture sequence signal trans- 
mitted in said step (a-8), 

40 said step (b-6) has the step of extracting said differential coded moving picture sequence signal stored in 

said step (b-2), and . 

said step (b-7) has the step of merging said differential coded moving picture sequence signal extracted in 
said step (b-6) with said second coded moving picture sequence signal received in said step (b-5) to reconstruct 
said first coded moving picture sequence signal. 

45 

37. A coded signal separating and merging method as set forth in claim 36, in which 

said step (a-5) has the step of transmitting said differential coded moving picture sequence signal by way of 
broadcasting. 

so 38 A coded signal separating and merging method as set forth in any one of claim 33, claim 34 and claim 37, in which 
said step (b) further includes the step of storing said reconstructed first coded moving picture sequence 
signal reconstructed in said step (b-7). 

39. A coded signal separating and merging method as set forth in claim 32, in which 
55 said step (b) further includes the steps of: 

(b-1 0) decoding said first coded moving picture sequence signal or said second coded moving picture se- 
quence signal; and 
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(b-1 1 ) inputting said first coded moving picture sequence signal to generate said second coded moving picture 
sequence signal, 

said step (a-5) has the step of transmitting said first coded moving picture sequence signal, 
5 said step (a-4) has the step of storing said differential coded moving picture sequence signal generated in 

said step (a-3), 

said step (b-1 ) has the step of receiving said first coded moving picture sequence signal transmitted in said 
step (a-5), 

said step (b-10) has the step of decoding said first coded moving picture sequence signal received in said 
10 step (b-1), 

said step (b-11) has the step of inputting said first coded moving picture sequence signal received in said 
step (b-1) to generate said second coded moving picture sequence signal, 

said step (b-2) has the step of storing said second coded moving picture sequence signal generated In said 
step (b-11), 

said step (b-3) has the step of determining a request signal for a requested differential coded moving picture 
sequence signal on the basis of said second coded moving picture sequence signal stored in said step (b-2), 

said step (b-4) has the step of transmitting said request signal for said requested differential coded moving 
picture sequence signal determined in said step (b-3) to said step (a), 

said step (a-6) has the step of receiving said request signal transmitted in said step (b-4), 
said step (a-7) has the step of extracting said requested differential coded moving picture sequence signal 
from among coded moving picture sequence signals stored in said step (a-4) in response to said request signal, 
said step (a-8) has the step of transmitting said requested differential coded moving picture sequence signal 
extracted in said step (a-7) to said step (b), 

said step (b-5) has the step of receiving said requested differential coded moving picture sequence signal 
25 transmitted in said step (a-8), 

said step (b-6) has the step of extracting said second coded moving picture sequence signal from among 
coded moving picture sequence signals stored in said step (b-2), and 

said step (b-7) has the step of merging said second coded moving picture sequence signal extracted in said 
step (b-6) with said requested differential coded moving picture sequence signal received in said step (b-5) to 
30 reconstruct said first coded moving picture sequence signal in said desired size. 

40. A coded signal separating and merging method as set forth in claim 32, in which 
said step (b) further includes the steps of: 



15 
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(b-10) decoding said first coded moving picture sequence signal or said second coded moving picture se- 
quence signal; and 

(b-1 2) inputting said first coded moving picture sequence signal to generate said differential coded moving 
picture sequence signal, 



said step (a-5) has the step of transmitting said first coded moving picture sequence signal, 
said step (a-4) has the step of storing said second coded moving picture sequence signal generated in said 
step (a-2), 

said step (b-1) has the step of receiving said first coded moving picture sequence signal transmitted in said 
step (a-5), 

said step (b-10) has the step of decoding said first coded moving picture sequence signal received in said 
step (b-1), 

said step (b-1 2) has the step of inputting said first coded moving picture sequence signal received in said 
step (b-1) to generate said differential coded moving picture sequence signal, 

said step (b-2) has the step of storing said differential coded moving picture sequence signal generated in 
50 said step (b-11), 

said step (b-3) has the step of determining a request signal for a requested second coded moving picture 
sequence signal on the basis of said differential coded moving picture sequence signal stored in said step (b-2), 
said step (b-4) has the step of transmitting said request signal for said requested second coded moving 
picture sequence signal determined in said step (b-3) to said step (a), 

said step (a-6) has the step of receiving said request signal transmitted in said step (b-4), 
said step (a-7) has the step of extracting said requested second coded moving picture sequence signal from 
among coded moving picture sequence signals stored in said step (a-4) in response to said request signal, 

said step (a-8) has the step of transmitting said requested second coded moving picture sequence signal 
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extracted in said step (a-7) to said step (b), 

said step (b-5) has the step of receiving said requested second coded moving picture sequence signal trans- 
mitted in said step (a-8), 

said step (b-6) has the step of extracting said differential coded moving picture sequence signal from among 
5 coded moving picture sequence signals stored in said step (b-2), and 

said step (b-7) has the step of merging said differential coded moving picture sequence signal extracted in 
said step (b-6) with said requested second coded moving picture sequence signal received in said step (b-5) to 
reconstruct said first coded moving picture sequence signal in said desired size. 

10 41 A coded signal separating method for inputting a first coded moving picture sequence signal to separate into a 
second coded moving picture sequence signal and a differential coded moving picture sequence signal comprising 
the steps ot: 

(a-1 ) inputting said first coded moving picture sequence signal therethrough, said first coded moving picture 
is sequence signal generated as a result of encoding original moving picture sequence signal and consisting of 

a series of first picture information having first coefficient information, said first coefficient information including 
a matrix of first coefficients; 

(a-2) converting said first coded moving picture sequence signal inputted in said step (a-1) to generate said 
second coded moving picture sequence signal, said second coded moving picture sequence signal consisting 

20 of a series of second picture information having second coefficient information, said second coefficient infor- 

mation including a matrix of second coefficients, each of said first coded moving picture sequence signal, and 
said second coded moving picture sequence signal is in the form of a hierarchical structure including one or 
more sequence layers each having a plurality of screens sharing common information, one or more picture 
layers each having a plurality of slices sharing common information with respect to one of said screens, one 

25 or more slice layers each having a plurality of macroblocks with respect to one of said slices, one or more 

macroblock layers each having a plurality of blocks with respect to one of said macroblocks, and one or more 
block layers each having block information with respect to one of said blocks; 

(a-3) inputting said first coded moving picture sequence signal and said second coded moving picture se- 
quence signal from said step (a-2) to generate a differential coded moving picture sequence signal on the 

30 basis of said first coefficient information obtained from said series of first picture information of said first coded 

moving picture sequence signal, and said second coefficient information obtained from said series of said 
second picture information of said second coded moving picture sequence signal, said differential coded mov- 
ing picture sequence signal being a difference between said first coded moving picture sequence signal and 
said second coded moving picture sequence signal; 

35 (a-4) selectively storing said first coded moving picture sequence signal, said second coded moving picture 

sequence signal, and said differential coded moving picture sequence signal; 

(a-5) selectively transmitting said first coded moving picture sequence signal, said second coded moving pic- 
ture sequence signal, and said differential coded moving picture sequence signal; 

(a-6) receiving a request signal indicative of a requested coded moving picture sequence signal to be trans- 
40 mitted, said request signal indicative of said requested coded moving picture sequence signal being deter- 

mined on the basis of said first coded moving picture sequence signal, said second coded moving picture 
sequence signal, or said differential coded moving picture sequence signal; 

(a-7) extracting said requested coded moving picture sequence signal from among coded moving picture 
sequence signals stored in said step (a-4) in response to said request signal; and 
45 (a-8) transmitting said requested coded moving picture sequence signal extracted in said step (a-7). 

42. A coded signal separating method as set forth in claim 41 , in which 

said step (a-4) has the step of storing said differential coded moving picture sequence signal generated in 
said step (a-3), 

so said step (a-5) has the step of transmitting said second coded moving picture sequence signal generated in 

said step (a-2), 

said step (a-6) has the step of receiving said request signal indicative of a requested differential coded moving 
picture sequence signal to be transmitted, said request signal indicative of said requested differential coded moving 
picture sequence signal being determined on the basis of said second coded moving picture sequence signal, 
55 said step (a-7) has the step of extracting said requested differential coded moving picture sequence signal 

from among coded moving picture sequence signals stored in said step (a-4) in response to said request signal, and 
said step (a-8) has the step of transmitting said requested differential coded moving picture sequence signal 
extracted in said step (a-7). 
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43. A coded signal separating method as set forth in claim 42, in which 

said step (a-6) has the step of receiving said request signal indicative of said requested differential coded 
moving picture sequence signal to be transmitted, said request signal indicative of said requested differential coded 
moving picture sequence signal being determined on the basis of an edited second coded moving picture sequence 
signal generated by cutting and combining component parts of said second coded moving picture sequence signal, 

said step (a-7) has the step of extracting said requested differential coded moving picture sequence signal 
from among coded moving picture sequence signals stored in said step (a-4) in response to said request signal, and 

said step (a-8) has the step of transmitting said requested differential coded moving picture sequence signal 
extracted in said step (a-7). 

44. A coded signal separating method as set forth in claim 41 , in which 

said step (a-4) has the step of storing said second coded moving picture sequence signal generated in said 
step (a-2), 

said step (a-5) has the step of transmitting said differential coded moving picture sequence signal generated 
in said step (a-3), 

said step (a-6) has the step of receiving said request signal indicative of said requested second coded moving 
picture sequence signal to be transmitted, said request signal indicative of said requested second coded moving 
picture sequence signal being determined on the basis of said differential coded moving picture sequence signal, 

said step (a-7) has the step of extracting said requested second coded moving picture sequence signal from 
among coded moving picture sequence signals stored in said step (a-4) in response to said request signal, and 

said step (a-8) has the step of transmitting said requested second coded moving picture sequence signal 
extracted in said step (a-7). 

45. A coded signal separating method as set forth in claim 44, in which 

said step (a-5) has the step of transmitting said differential coded moving picture sequence signal by way of 
broadcasting. 

46. A coded signal separating method as set forth in claim 41 , in which 

said step (a-5) has the step of transmitting said first coded moving picture sequence signal, 
said step (a-4) has the step of storing said differential coded moving picture sequence signal generated in 
said step (a-3), 

said step (a-6) has the step of receiving said request signal indicative of a requested differential coded moving 
picture sequence signal to be transmitted, said request signal indicative of said requested differential coded moving 
picture sequence signal being determined on the basis of a second coded moving picture sequence signal gen- 
erated in accordance with said first coded moving picture sequence signal, 

said step (a-7) has the step of extracting said requested differential coded moving picture sequence signal 
from among coded moving picture sequence signals stored in said step (a-4) in response to said request signal, and 

said step (a-8) has the step of transmitting said requested differential coded moving picture sequence signal 
extracted in said step (a-7). 

47. A coded signal separating method as set forth in claim 41 , in which 

said step (a-5) has the step of transmitting said first coded moving picture sequence signal, 
said step (a-4) has the step of storing said second coded moving picture sequence signal generated in said 
step (a-2), 

said step (a-6) has the step of receiving said request signal indicative of a requested second coded moving 
picture sequence signal to be transmitted, said request signal indicative of said requested second coded moving 
picture sequence signal being determined on the basis of a differential coded moving picture sequence signal 
generated in accordance with said first coded moving picture sequence signal, 

said step (a-7) has the step of extracting said requested second coded moving picture sequence signal from 
among coded moving picture sequence signals stored in said step (a-4) in response to said request signal, and 

said step (a-8) has the step of transmitting said requested second coded moving picture sequence signal 
extracted in said step (a-7). 

48. A coded signal merging method for inputting a second coded moving picture sequence signal and a differential 
coded moving picture sequence signal to reconstruct a first coded moving picture sequence signal, said second 
coded moving picture sequence signal generated as a result of transcoding said first coded moving picture se- 
quence signal and consisting of a series of second picture information having second coefficient information, said 
second coefficient information including a matrix of second coefficients, said first coded moving picture sequence 



61 



<EP 1217841A2 I > 



EP 1 217 841 A2 



signal generated as a result of encoding original moving picture sequence signal and consisting of a series of first 
picture information having first coefficient information, said first coefficient information including a matrix of first 
coefficients, said differential coded moving picture sequence signal being a difference between said first coded 
moving picture sequence signal and said second coded moving picture sequence signal, said differential coded 

5 moving picture sequence signal including differential coefficient information between said first coefficient informa- 

tion and said second coefficient information, each of said first coded moving picture sequence signal, said second 
coded moving picture sequence signal, and said differential coded moving picture sequence signal is in the form 
of a hierarchical structure including one or more sequence layers each having a plurality of screens sharing com- 
mon information, one or more picture layers each having a plurality of slices sharing common information with 

w respect to one of said screens, one or more slice layers each having a plurality of macroblocks with respect to one 

of said slices, one or more macroblock layers each having a plurality of blocks with respect to one of said mac- 
roblocks, and one or more block layers each having block information with respect to one of said blocks, said step 
(b) comprising the steps of: 

is (b-1 ) receiving a base coded moving picture sequence signal, said base coded moving picture sequence signal 

being any one of said first coded moving picture sequence signal, said second coded moving picture sequence 

signal, and said differential coded moving picture sequence signal; 

(b-2) storing said base coded moving picture sequence signal received in said step (b-1 ); 

(b-3) determining a request signal for a requested coded moving picture sequence signal on the basis of said 
20 base coded moving picture sequence signal stored in said step (b-2); 

(b-4) transmitting said request signal for said requested coded moving picture sequence signal determined in 

said step (b-3); 

(b-5) receiving said requested coded moving picture sequence signal; 

(b-6) extracting said base coded moving picture sequence signal from among coded moving picture sequence 

25 signals stored in said step (b-2); 

(b-7) merging said base coded moving picture sequence signal extracted in said step (b-6) with said requested 
coded moving picture sequence signal received in said step (b-5) to reconstruct said first coded moving picture 
sequence signal on the basis of said second coefficient information obtained from said series of second picture 
information of said second coded moving picture sequence signal, and said differential coefficient information 

30 obtained from said differential coded signal; and 

(b-8) inputting said reconstructed first coded moving picture sequence signal generated in said step (b-7) to 
be outputted therethrough. 

49. A coded signal merging method as set forth in claim 48, in which 

35 said step (b-1) has the step of receiving said second coded moving picture sequence signal, 

said step (b-2) has the step of storing said second coded moving picture sequence signal received in said 
step (b-1), 

said step (b-3) has the step of determining a request signal for a requested differential coded moving picture 

sequence signal on the basis of said second coded moving picture sequence signal stored in said step (b-2), 
40 said step (b-4) has the step of transmitting a request signal for said requested differential coded moving 

picture sequence signal determined in said step (b-3), 

said step (b-5) has the step of receiving said requested differential coded moving picture sequence signal, 
said step (b-6) has the step of extracting said second coded moving picture sequence signal from among 

coded moving picture sequence signals stored in said step (b-2), and 
45 said step (b-7) has the step of merging said second coded moving picture sequence signal extracted in said 

step (b-6) with said requested differential coded moving picture sequence signal received in said step (b-5) to 

reconstruct said first coded moving picture sequence signal. 

50. A coded signal merging method as set forth in claim 49 further comprising the step of decoding said second coded 
50 moving picture sequence signal received in said step (b-1 ). 

51 . A coded signal merging method as set forth in claim 49 or claim 50 further comprising the step of (b-9) cutting and 
combining component parts of said second coded moving picture sequence signal stored in said step (b-2) to 
generate an edited second coded moving picture sequence signal in a desired size, in which 

55 ^ said step (b-3) has the step of determining a request signal for a requested differential coded moving picture 

sequence signal on the basis of said edited second coded moving picture sequence signal generated in said step 

^ said step (b-4) has the step of transmitting said request signal for said requested differential coded moving 
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picture sequence signal determined in said step (b-3), and 

said step (b-7) has the step of merging said edited second coded moving picture sequence signal generated 
in said editing step (b-9) with said requested differential coded moving picture sequence signal received in said 
step (b-5) to reconstruct said first coded moving picture sequence signal in said desired size. 

5 

52. A coded signal merging method as set forth in claim 48, in which 

said step (b-1) has the step of receiving said differential coded moving picture sequence signal, 
said step (b-2) has the step of storing said differential coded moving picture sequence signal received in said 
step (b-1), 

10 step (b-3) has the step of determining a request signal for a requested second coded moving picture sequence 

signal on the basis of said differential coded moving picture sequence signal stored in said step (b-2), 

said step (b-4) has the step of transmitting said request signal for said requested second coded moving 
picture sequence signal determined in said step (b-3), 

said step (b-5) has the step of receiving said requested second coded moving picture sequence signal, 
15 said step (b-6) has the step of extracting said differential coded moving picture sequence signal stored in 

said step (b-2), and 

said step (b-7) has the step of merging said differential coded moving picture sequence signal extracted in 
said step (b-6) with said second coded moving picture sequence signal received in said step (b-5) to reconstruct 
said first coded moving picture sequence signal. 

20 

53. A coded signal merging method as set forth in claim 52, in which 

said step (b-1) has the step of receiving said differential coded moving picture sequence signal by way of 
broadcasting. 



54. A coded signal merging method as set forth in any one of claim 49, claim 50, and claim 53, further comprising the 
step of storing said reconstructed first coded moving picture sequence signal reconstructed in said step (b-7). 

55. A coded signal merging method as set forth in claim 48 further comprising the steps of: 

(b-10) decoding said first coded moving picture sequence signal or said second coded moving picture se- 
quence signal; and 

(b-1 1 ) inputting said first coded moving picture sequence signal to generate said second coded moving picture 
sequence signal, in which 

said step (b-1) has the step of receiving said first coded moving picture sequence signal, 
said step (b-10) has the step of decoding said first coded moving picture sequence signal received in said 
step (b-1), 

said step (b-11) has the step of inputting said first coded moving picture sequence signal received in said 
step (b-1) to generate said second coded moving picture sequence signal, 

said step (b-2) has the step of storing said second coded moving picture sequence signal generated in said 
step (b-11), 

said step (b-3) has the step of determining a request signal for a requested differential coded moving picture 
sequence signal on the basis of said second coded moving picture sequence signal stored in said step (b-2), 

said step (b-4) has the step of transmitting said request signal for said requested differential coded moving 
picture sequence signal determined in said step (b-3), 

said step (b-5) has the step of receiving said requested differential coded moving picture sequence signal, 

said step (b-6) has the step of extracting said second coded moving picture sequence signal from among 
coded moving picture sequence signals stored in said step (b-2), and 

said step (b-7) has the step of merging said second coded moving picture sequence signal extracted in said 
step (b-6) with said requested differential coded moving picture sequence signal received in said step (b-5) to 
reconstruct said first coded moving picture sequence signal in said desired size. 

56. A coded signal merging method as set forth in claim 48 further comprising the steps of: 

(b-1 0) decoding said first coded moving picture sequence signal or said second coded moving picture se- 
quence signal; and 

(b-1 2) inputting said first coded moving picture sequence signal to generate said differential coded moving 
picture sequence signal, 
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said step (b-1 ) has the step of receiving said first coded moving picture sequence signal, 
said step (b-1 0) has the step of decoding said first coded moving picture sequence signal received in said 

StGP ^saidstep (b-1 2) has the step of inputting said first coded moving picture sequence signal received in said 
step (b-1) to generate said differential coded moving picture sequence signal, 

said step (b-2) has the step of storing said differentia! coded moving picture sequence signal generated in 

S3,d S S akJ ( step (b-3) has the step of determining a request signal for a requested second coded moving picture 
sequence signal on the basis of said differential coded moving picture sequence signal stored in said step (b-2), 
said step (b-4) has the step of transmitting said request signal for said requested second coded moving 
picture sequence signal determined in said step (b-3), 

said step (b-5) has the step of receiving said requested second coded moving picture sequence signal, 
said step (b-6) has the step of extracting said differential coded moving picture sequence signal from among 
coded moving picture sequence signals stored in said step (b-2), and 
15 said s tep (b-7) has the step of merging said differential coded moving picture sequence signal extracted in 

said step (b-6) with said requested second coded moving picture sequence signal received in said step (b-5) to 
reconstruct said first coded moving picture sequence signal in said desired size. 

57 A multi-output coded signal separating method for inputting a first coded moving picture sequence signal to sep- 
20 arate into a plurality of second coded moving picture sequence signals and a plurality of differential coded moving 

picture sequence signals comprising a plurality of steps (A1 to Am) including a step (A1 ) up to a step (Am) wherein 
m is an integer not less than two; . 

said step (A1) is the step of inputting said first coded moving picture sequence signal to separate into a 1st 
second coded moving picture sequence signal and a 1st differential coded moving picture sequence signal, said 
25 1st differential coded moving picture sequence signal being a difference between said first coded moving picture 

sequence signal and said 1st second coded moving picture sequence signal, and 

said step (Ai) is the step of inputting an (M)-th second coded moving picture sequence signal to separate 
into an i-th second coded moving picture sequence signal and an i-th differential coded moving picture sequence 
signal said i-th differential coded moving picture sequence signal being a difference between said (.-1 )-th second 
30 coded moving picture sequence signal and said i-th second coded moving picture sequence signal wherein i is 

an integer equal to or less than m, 

whereby said step (A1) includes the steps of: 

(A1 -1 ) inputting said first coded moving picture sequence signal therethrough, said first coded moving picture 
35 sequence signal generated as a result of encoding original moving picture sequence signal and consisting of 

a series of first picture information having first coefficient information, said first coefficient information including 
a matrix of first coefficients; 

(A1-2) converting said first coded moving picture sequence signal inputted in said step (A1-1) to generate a 
1st second coded moving picture sequence signal, said 1st second coded moving picture sequence signal 
consisting of a series of 1st second picture information having 1st second coefficient information, said 1st 
second coefficient information including a matrix of 1st second coefficients, each of said first coded moving 
picture sequence signal, and said 1st second coded moving picture sequence signal is in the form of a hier- 
archical structure including one or more sequence layers each having a plurality of screens sharing common 
information one or more picture layers each having a plurality of slices sharing common information with 
respect to one of said screens, one or more slice layers each having a plurality of macroblocks with respect 
to one of said slices, one or more macroblock layers each having a plurality of blocks with respect to one of 
said macroblocks, and one or more block layers each having block information with respect to one of said 
blocks; 

(A1-3) inputting said first coded moving picture sequence signal and said 1st second coded moving picture 
so sequence signal from said step (A1-2) to generate a 1st differential coded moving picture sequence signal on 

the basis of said first coefficient information obtained from said series of first picture information of said first 
coded moving picture sequence signal, and said 1st second coefficient information obtained from said series 
of said 1st second picture information of said 1st second coded moving picture sequence signal, said 1st 
differential coded moving picture sequence signal being a difference between said first coded moving picture 
55 sequence signal and said 1st second coded moving picture sequence signal; 

(A1-4) selectively storing said first coded moving picture sequence signal, said 1st second coded moving 

picture sequence signal, and said 1st differential coded moving picture sequence signal; 

(A1 -5) selectively transmitting said first coded moving picture sequence signal, said 1 st second coded moving 
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picture sequence signal, and said 1st differential coded moving picture sequence signal; 
(A1-6) receiving a request signal indicative of a requested coded moving picture sequence signal to be trans- 
mitted, said request signal indicative of said requested coded moving picture sequence signal being deter- 
mined on the basis of said first coded moving picture sequence signal, said 1st second coded moving picture 
5 sequence signal, or said 1st differential coded moving picture sequence signal; 

(A1-7) extracting said requested coded moving picture sequence signal from among coded moving picture 
sequence signals stored in said step (A1-4) jn response to said request signal; and 

(A1-8) transmitting said requested coded moving picture sequence signal extracted in said step (A1-7), and 
10 said step (Ai) includes the steps of: 

(AM) inputting said (M)-th second coded moving picture sequence signal therethrough from said step (A(i- 
1)), said (i-1)-th second coded moving picture sequence signal generated as a result of encoding original 
moving picture sequence signal and consisting of a series of (M)-th second picture information having (1-1)- 
15 th second coefficient information, said )-th second coefficient information including a matrix of (i-1 )-th sec- 

ond coefficients; 

(Ai-2) converting said )-th second coded moving picture sequence signal inputted through said step (Ai- 
1) to generate said i-th second coded moving picture sequence signal, said i-th second coded moving picture 
sequence signal consisting of a series of i-th second picture information having i-th second coefficient infor- 
mation, said i-th second coefficient information including a matrix of i-th second coefficients, each of said (i- 
1)-th second coded moving picture sequence signal, and said i-th second coded moving picture sequence 
signal is in the form of a hierarchical structure including one or more sequence layers each having a plurality 
of screens sharing common information, one or more picture layers each having a plurality of slices sharing 
common information with respect to one of said screens, one or more slice layers each having a plurality of 
macroblocks with respect to one of said slices, one or more macroblock layers each having a plurality of blocks 
with respect to one of said macroblocks, and one or more block layers each having block information with 
respect to one of said blocks; 

(Ai-3) inputting said (i-1 )-th second coded moving picture sequence signal and said i-th second coded moving 
picture sequence signal from said step (Ai-2) to generate an i-th differential coded moving picture sequence 
30 signal on the basis of said )-th second coefficient information obtained from said series of (M)-th second 

picture information of said (i-1)-th second coded moving picture sequence signal, and said I-th second coef- 
ficient information obtained from said series of said i-th second picture information of said i-th second coded 
moving picture sequence signal, said i-th differential coded moving picture sequence signal being a difference 
between said (i-1 )-th second coded moving picture sequence signal and said i-th second coded moving picture 
35 sequence signal; 

(Ai-4) selectively storing said (i-1)-th second coded moving picture sequence signal, said i-th second coded 
moving picture sequence signal, and said i-th differential coded moving picture sequence signal; 
(Ai-5) selectively transmitting said (M)-th second coded moving picture sequence signal, said i-th second 
coded moving picture sequence signal, and said i-th differential coded moving picture sequence signal; 
40 (Ai-6) receiving a request signal indicative of a requested coded moving picture sequence signal to be trans- 

mitted, said request signal indicative of said requested coded moving picture sequence signal being deter- 
mined on the basis of said (i-1)-th second coded moving picture sequence signal, said i-th second coded 
moving picture sequence signal, or said i-th differential coded moving picture sequence signal; 
(Ai-7) extracting said requested coded moving picture sequence signal from among coded moving picture 
sequence signals stored in said step (Ai-4) in response to said request signal; and 
(Ai-8) transmitting said requested coded moving picture sequence signal extracted in said step (Ai-7). 

58. A multi-input coded signal merging method for inputting a plurality of second coded moving picture sequence 
signals and a plurality of differential coded moving picture sequence signals to reconstruct a first coded moving 
picture sequence signal comprising a plurality of steps (B1 to Bn) including a step (B1) up to a step (Bn) wherein 
n is an integer not less than two, 

said step (Bi) has the step of inputting a i-th second coded moving picture sequence signal and a i-th differ- 
ential coded moving picture sequence signal to reconstruct an (i-1)-th second coded moving picture sequence 
signal wherein i is an integer equal to or less than n, said i-th second coded moving picture sequence signal 
generated as a result of transcoding said (i-1 )-th second coded moving picture sequence signal and consisting of 
a series of i-th second picture information having i-th second coefficient information, said i-th second coefficient 
information including a matrix of i-th second coefficients, said (i-1)-th second coded moving picture sequence 
signal generated as a result of encoding original moving picture sequence signal and consisting of a series of (i- 
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1)-th second picture information having (M)-th second coefficient information, said (M)-th second coefficient in- 
formation including a matrix of (M)-th second coefficients, said i-th differential coded moving picture sequence 
signal being a difference between said i-th second coded moving picture sequence signal and said )-th second 
coded moving picture sequence signal, said i-th differential coded moving picture sequence signal including i-th 

5 differential coefficient information between said i-th second coefficient information and said )-th second coef- 

ficient information, each of said i-th second coded moving picture sequence signal, said (M)-th second coded 
moving picture sequence signal, and said i-th differential coded moving picture sequence signal is in the form of 
a hierarchical structure including one or more sequence layers each having a plurality of screens sharing common 
information one or more picture layers each having a plurality of slices sharing common information with respect 

10 to one of said screens, one or more slice layers each having a plurality of macroblocks wrth respect to one of said 

slices one or more macroblock layers each having a plurality of blocks with respect to one of said macroblocks, 
and one or more block layers each having block information with respect to one of said blocks, and 

said step (B1) is the step of inputting said 1st second coded moving picture sequence signal and said 1st 
differential coded moving picture sequence signal to reconstruct said first coded moving picture sequence signal, 

15 whereby 

said step (Bi) includes the steps of: 

(Bi-1) receiving a base coded moving picture sequence signal, said base coded moving picture sequence 
signal being any one of said i-th second coded moving picture sequence signal, said (M)-th second coded 
20 moving picture sequence signal, and said i-th differential coded moving picture sequence signal; 

(Bi-2) storing said base coded moving picture sequence signal received in said step (Bi-1); 

(Bi-3) determining a request signal for a requested coded moving picture sequence signal on the basis of said 

base coded moving picture sequence signal stored in said step (Bi-2); 

(Bi-4) transmitting said request signal for said requested coded moving picture sequence signal determined 
25 in said step (Bi-3); 

(Bi-5) receiving said requested coded moving picture sequence signal; 

(Bi-6) extracting said base coded moving picture sequence signal from among coded moving picture sequence 
signals stored in said step (Bi-2); 

(Bi-7) merging said base coded moving picture sequence signal extracted in said step (Bi-6) with said request- 
so ed coded moving picture sequence signal received in said step (Bi-5) to reconstruct said (i-1 )-th second coded 
moving picture sequence signal on the basis of said i-th second coefficient information obtained from said 
series of i-th second picture information of said i-th second coded moving picture sequence signal, and said 
i-th differential coefficient information obtained from said i-th differential coded signal; and 
(Bi-8) inputting said reconstructed i-th second coded moving picture sequence signal from said step (Bi-7) to 
35 be outputted therethrough, 

said step (B1) includes the steps of: 

(B1-1) receiving a base coded moving picture sequence signal, said base coded moving picture sequence 
signal being any one of said first coded moving picture sequence signal, said 1 st second coded moving picture 
sequence signal, and said 1st differential coded moving picture sequence signal; 
(B1 -2) storing said base coded moving picture sequence signal received in said step (B1 -1 ); 
(B1-3) determining a request signal for a requested coded moving picture sequence signal on the basis of 
said base coded moving picture sequence signal stored in said step (B1 -2); 

(B1-4) transmitting said request signal for said requested coded moving picture sequence signal determined 
in said step (B1-3); 

(B1-5) receiving said requested coded moving picture sequence signal; 

(B1 -6) extracting said base coded moving picture sequence signal from among coded moving picture sequence 
signals stored in said step (B1-2); 

50 (B1-7) merging said base coded moving picture sequence signal extracted in said step (B1-6) with said re- 

quested coded moving picture sequence signal received in said step (B1-5) to reconstruct said first coded 
moving picture sequence signal on the basis of said 1st second coefficient information obtained from said 
series of 1st second picture information of said 1st second coded moving picture sequence signal, and said 
1st differential coefficient information obtained from said 1st differential coded signal; and 

55 (B1-8) inputting said reconstructed first coded moving picture sequence signal from said step (B1-7) to be 

outputted therethrough. 

59. A multi-output coded signal separating method as set forth in claim 57, in said step (Ai), 
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said step (Ai-4) has the step of storing said (i-1)-th differential coded moving picture sequence signal gen- 
erated in said step (Ai-3), 

said step (Ai-5) has the step of transmitting said )-th second coded moving picture sequence signal gen- 
erated in said step (Ai-2), 

said step (Ai-6) has the step of receiving said request signal indicative of a requested (i-1)-th differential 
coded moving picture sequence signal to be transmitted, said request signal indicative of said requested (i-1)-th 
differential coded moving picture sequence signal being determined on the basis of said (f-1)-th second coded 
moving picture sequence signal, 

said step (Ai-7) has the step of extracting said requested )-th differential coded moving picture sequence 
signal from among coded moving picture sequence signals stored in said step (Ai-4) in response to said request 
signal, and 

said step (Ai-8) has the step of transmitting said requested (i-1 )-th differential coded moving picture sequence 
signal extracted in said step (Ai-7) whereby 

said step (A) has the step of inputting a first coded moving picture sequence signal to separate into a plurality 
of second coded moving picture sequence signals and a plurality of differential coded moving picture sequence 
signals. 

60. A multi-input coded signal merging method as set forth in claim 58, in said step (Bi), 

said step (Bi-1) has the step of receiving said i-th second coded moving picture sequence signal, 
said step (Bi-2) has the step of storing said i-th second coded moving picture sequence signal received in 
said step (Bi-1), 

said step (Bi-3) has the step of determining a request signal for a requested differential coded moving picture 
sequence signal on the basis of said i-th second coded moving picture sequence signal stored in said step (Bi-2), 

said step (Bi-4) has the step of transmitting said request signal for said requested differential coded moving- 
picture sequence signal determined in said step (Bi-3), 

said step (Bi-5) has the step of receiving said requested differential coded moving picture sequence signal, 

said step (Bi-6) has the step of extracting said i-th second coded moving picture sequence signal from among 
coded moving picture sequence signals stored in said step (Bi-2), and 

said step (Bi-7) has the step of merging said i-th second coded moving picture sequence signal extracted 
in said step (Bi-6) with said requested differential coded moving picture sequence signal received in said step (Bi- 
5) to reconstruct said (i-1 )-th second coded moving picture sequence signal wherein said 0-th second coded moving 
picture sequence signal is said first coded moving picture sequence signal. 

61. A coded signal separating and merging method comprising the steps of: 

(A) inputting a first coded moving picture sequence signal to separate into a plurality of second coded moving 
picture sequence signals and a plurality of differential coded moving picture sequence signals; and 

(B) inputting a plurality of second coded moving picture sequence signals and a plurality of differential coded 
moving picture sequence signals to reconstruct said first coded moving picture sequence signal, 

said step (A) including a plurality of steps (A1 to Am) including a step (A1) up to a step (Am) wherein m 
is an integer not less than two; 

said step (B) including a plurality of steps (B1 to Bn) including a step (B1) up to a step (Bn) wherein n 
is an integer not less than two and equal to or less than said m, 

said step (Ai) including the steps of: 

(AM) inputting an (M)-th second coded moving picture sequence signal therethrough from said step (A 
(i-1 )), said (i-1 )-th second coded moving picture sequence signal generated as a result of encoding original 
moving picture sequence signal and consisting of a series of (M)-th second picture information having 
(M)-th second coefficient information, said (i-1)-th second coefficient information including a matrix of (i- 
1)-th second coefficients wherein i is an integer equal to or less than m, and 0-th second coded moving 
picture sequence signal is said first coded moving picture sequence signal; 

(Ai-2) converting said (i-1)-th second coded moving picture sequence signal inputted through said step 
(AM) to generate an i-th second coded moving picture sequence signal, said i-th second coded moving 
picture sequence signal consisting of a series of i-th second picture information having i-th second coef- 
ficient information, said I-th second coefficient information including a matrix of second coefficients, each 
of said (i-1)-th second coded moving picture sequence signal, and said i-th second coded moving picture 
sequence signal is in the form of a hierarchical structure including one or more sequence layers each 
having a plurality of screens sharing common information, one or more picture layers each having a plu- 
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rality of slices sharing common information with respect to one of said screens, one or more slice layers 
each having a plurality of macroblocks with respect to one of said slices, one or more macroblock layers 
each having a plurality of blocks with respect to one of said macroblocks, and one or more block layers 
each having block information with respect to one of said blocks; 

5 (Ai-3) inputting said (i-1)-th second coded moving picture sequence signal and said i-th second coded 

moving picture sequence signal from said step (Ai-2) to generate an i-th differential coded moving picture 
sequence signal on the basis of said (i-1)-th second coefficient information obtained from said series of 
(M)-th second picture information of said (i-1)-th second coded moving picture sequence signal, and said 
i-th second coefficient information obtained from said series of said i-th second picture information of said 

10 Mh second coded moving picture sequence signal, said i-th differential coded moving picture sequence 

signal being a difference between said (i-1)-th second coded moving picture sequence signal and said i- 
th second coded moving picture sequence signal; 

(Ai-4) selectively storing said (M)-th second coded moving picture sequence signal, said i-th second 
coded moving picture sequence signal, and said i-th differential coded moving picture sequence signal; 

^A\-5) selectively transmitting said (i-1)-th second coded moving picture sequence signal, said i-th second 
coded moving picture sequence signal, and said i-th differential coded moving picture sequence signal to 
said step (Bi); 

20 said step (Bi) including the steps of: 

(Bi-1) receiving a base coded moving picture sequence signal from said step (Ai) or said step (B(i+1)), 
said base coded moving picture sequence signal being any one of said (M)-th second coded moving 
picture sequence signal, said i-th second coded moving picture sequence signal, and said i-th differential 

25 coded moving picture sequence signal; 

(Bi-2) storing said base coded moving picture sequence signal received in said step (B»-1 ); 

(Bi-3) determining a request signal for a requested coded moving picture sequence signal on the basis 

of said base coded moving picture sequence signal stored in said step (Bi-2); and 

(Bi-4) transmitting said request signal for said requested coded moving picture sequence signal deter- 

30 mined in said step (Bi-3) to said step (Ai): 

whereby said step (Ai) further includes the steps of: 

(Ai-6) receiving said request signal transmitted in said step (Bi-4); 
35 (Ai _7) extracting said requested coded moving picture sequence signal from among coded moving picture 

sequence signals stored in said step (Ai-4) in response to said request signal; and 
(Ai-8) transmitting said requested coded moving picture sequence signal extracted in said step (Ai-7) to 
said step (Bi); 

40 said step (BI) includes the steps of: 

(Bi-5) receiving said requested coded moving picture sequence signal transmitted in said step (Ai-8) from 
said step (Ai); 

(Bi-6) extracting said base coded moving picture sequence signal from among coded moving picture 

45 sequence signals stored in said step (Bi-2); 

(Bi-7) merging said base coded moving picture sequence signal extracted in said step 
(Bi-6) with said requested coded moving picture sequence signal received in said step (Bi-5) on the basis 
of said i-th second coefficient information obtained from said series of second picture information of said 
i-th second coded moving picture sequence signal, and said i-th differential coefficient information ob- 

so tained from said i-th differential coded signal to reconstruct said (M)-th second coded moving picture 

sequence signal; and 

(Bi-8) inputting said reconstructed (i-1)-th second coded moving picture sequence signal from said step 
(Bi-7) to be outputted therethrough. 

55 62 A coded signal separating and merging method as set forth in claim 61 in which 

said step (Ai-4) has the step of storing said i-th differential coded moving picture sequence signal generated 
in said step (Ai-3), 

said step (Ai-5) has the step of transmitting said i-th second coded moving picture sequence signal generated 
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in said step (Ai-2), 

said step (Bi-1) has the step of receiving said i-th second coded moving picture sequence from said step (B 
0+1 )>, 

said step (Bi-2) has the step of storing said i-th second coded moving picture sequence signal received in 
said step (Bi-1), 

said step (Bi-3) has the step of determining a request signal for a requested differential coded moving picture 
sequence signal on the basis of said i-th second coded moving picture sequence signal stored in said step (Bi-2), 

said step (Bi-4) has the step of transmitting said request signal for said requested differential coded moving 
picture sequence signal determined in said step (Bi-3), 

said step (Ai-6) has the step of receiving said request signal transmitted in said step (Bi-4), 

said step (Ai-7) has the step of extracting said requested differential coded moving picture sequence signal 
from among coded moving picture sequence signals stored in said step (AI-4) in response to said request signal, 

said step (Ai-8) has the step of transmitting said requested differential coded moving picture sequence signal 
extracted in said step (Ai-7) to said step (Bi), 

said step (Bi-5) has the step of receiving said requested differential coded moving picture sequence signal 
transmitted in said step (Ai-8), 

said step (Bi-6) has the step of extracting said i-th second coded moving picture sequence signal from among 
coded moving picture sequence signals stored in said step (Bi-2), and 

said step (Bi-7) has the step of merging said i-th second coded moving picture sequence signal extracted 
in said step (Bi-6) with said requested differential coded moving picture sequence signal received in said step (Bi- 
5) to reconstruct said first coded moving picture sequence signal. 

A computer program product comprising a computer usable storage medium having computer readable code em- 
bodied therein for separating and merging a coded signal comprising: 

(a) computer readable program code for inputting for inputting a first coded moving picture sequence signal 
to separate into a second coded moving picture sequence signal and a differential coded moving picture se- 
quence signal; and 

(b) computer readable program code for inputting said second coded moving picture sequence signal and 
said differential coded moving picture sequence signal to reconstruct said first coded moving picture sequence 
signal, 

said computer readable program code (a) including: 

(a-1 ) computer readable program code for inputting said first coded moving picture sequence signal there- 
through, said first coded moving picture sequence signal generated as a result of encoding original moving 
picture sequence signal and consisting of a series of first picture information having first coefficient information, 
said first coefficient information including a matrix of first coefficients; 

(a-2) computer readable program code for converting said first coded moving picture sequence signal inputted 
by said computer readable program code (a-1 ) to generate said second coded moving picture sequence signal, 
said second coded moving picture sequence signal consisting of a series of second picture information having 
second coefficient information, said second coefficient information including a matrix of second coefficients, 
each of said first coded moving picture sequence signal, and said second coded moving picture sequence 
signal is in the form of a hierarchical structure including one or more sequence layers each having a plurality 
of screens sharing common information, one or more picture layers each having a plurality of slices sharing 
common information with respect to one of said screens, one or more slice layers each having a plurality of 
macroblocks with respect to one of said slices, one or more macroblock layers each having a plurality of blocks 
with respect to one of said macroblocks, and one or more block layers each having block information with 
respect to one of said blocks; 

(a-3) computer readable program code for inputting said first coded moving picture sequence signal and said 
second coded moving picture sequence signal to generate a differential coded moving picture sequence signal 
on the basis of said first coefficient information obtained from said series of first picture information of said 
first coded moving picture sequence signal, and said second coefficient information obtained from said series 
of said second picture information of said second coded moving picture sequence signal, said differential 
coded moving picture sequence signal being a difference between said first coded moving picture sequence 
signal and said second coded moving picture sequence signal; 

(a-4) computer readable program code for selectively storing said first coded moving picture sequence signal, 
said second coded moving picture sequence signal, and said differential coded moving picture sequence 
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signal; and 

(a-5) computer readable program code for selectively transmitting said first coded moving picture sequence 
signal, said second coded moving picture sequence signal, and said differential coded moving picture se- 
quence signal to said computer readable program code (b); 

said computer readable program code (b) including: 

(b-1 ) computer readable program code for receiving a base coded moving picture sequence signal transmitted 
by said computer readable program code (a-5), said base coded moving picture sequence signal being any 
one of said first coded moving picture sequence signal, said second coded moving picture sequence signal, 
and said differential coded moving picture sequence signal; 

(b-2) computer readable program code for storing said base coded moving picture sequence signal received 
by said computer readable program code (b-1); 

(b-3) computer readable program code for determining a request signal for a requested coded moving picture 
sequence signal on the basis of said base coded moving picture sequence signal stored by said computer 
readable program code (b-2); and 

(b-4) computer readable program code for transmitting said request signal for said requested coded moving 
picture sequence signal determined by said computer readable program code (b-3) to said computer readable 
program code (a); 

whereby said computer readable program code (a) further includes: 

(a-6) computer readable program code for receiving said request signal transmitted by said computer readable 
program code (b-4); 

(a-7) computer readable program code for extracting said requested coded moving picture sequence signal 
in response to said request signal; and 

(a-8) computer readable program code for transmitting said requested coded moving picture sequence signal 
extracted by said computer readable program code (a-7) to said computer readable program code (b); 

said computer readable program code (b) includes: 

(b-5) computer readable program code for receiving said requested coded moving picture sequence signal 
transmitted by said computer readable program code (a-8); 

(b-6) computer readable program code for extracting said base coded moving picture sequence signal from 
among coded moving picture sequence signals stored by said computer readable program code (b-2); 
(b-7) computer readable program code for merging said base coded moving picture sequence signal extracted 
by said computer readable program code (b-6) with said requested coded moving picture sequence signal 
received by said computer readable program code (b-5) on the basis of said second coefficient information 
obtained from said series of second picture information of said second coded moving picture sequence signal , 
and said differential coefficient information obtained from said differential coded signal to reconstruct said first 
coded moving picture sequence signal; and 

(b-8) computer readable program code for inputting said reconstructed first coded moving picture sequence 
signal generated by said computer readable program code (b-7) to be outputted therethrough. 

64. A computer program product as set forth in claim 63, in which 

said computer readable program code (a-4) has computer readable program code for storing said differential 
coded moving picture sequence signal generated by said computer readable program code (a-3), 

said computer readable program code (a-5) has computer readable program code for transmitting said sec- 
ond coded moving picture sequence signal generated by said computer readable program code (a-2), 

said computer readable program code (b-1 ) has computer readable program code for receiving said second 
coded moving picture sequence signal transmitted by said computer readable program code (a-5), 

said computer readable program code (b-2) has computer readable program code for storing said second 
coded moving picture sequence signal received by said computer readable program code (b-1), 

said computer readable program code (b-3) has computer readable program code for determining a request 
signal for a requested differential coded moving picture sequence signal on the basis of said second coded moving 
picture sequence signal stored by said computer readable program code (b-2), 

said computer readable program code (b-4) has computer readable program code for transmitting said re- 
quest signal for said requested differential coded moving picture sequence signal determined by said computer 
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readable program code (b-3), 

said computer readable program code (a-6) has computer readable program code for receiving said request 
signal transmitted by said computer readable program code (b-4), 

said computer readable program code (a-7) has computer readable program code for extracting said re- 
5 quested differential coded moving picture sequence signal from among coded moving picture sequence signals 

stored by said computer readable program code (a-4) in response to said request signal, 

said computer readable program code (a-8) has computer readable program code for transmitting said re- 
quested differential coded moving picture sequence signal extracted by said computer readable program code (a- 
7) to said computer readable program code (b), 
10 said computer readable program code (b-5) has computer readable program code for receiving said request- 

ed differential coded moving picture sequence signal transmitted by said computer readable program code (a-8), 

said computer readable program code (b-6) has computer readable program code for extracting said second 
coded moving picture sequence signal from among coded moving picture sequence signals stored by said com- 
puter readable program code (b-2), and 
15 said computer readable program code (b-7) has computer readable program code for merging said second 

coded moving picture sequence signal extracted by said computer readable program code (b-6) with said requested 
differential coded moving picture sequence signal received by said computer readable program code (b-5) to re- 
construct said first coded moving picture sequence signal. 

20 65. A computer program product as set forth in claim 64, in which 

said computer readable program code (b) further includes .computer readable program code for decoding 
said second coded moving picture sequence signal received by said computer readable program code (b-1). 

66. A computer program product as set forth in claim 64 or claim 65, in which 

25 said computer readable program code (b) further includes a (b-9) computer readable program code for cutting 

and combining component parts of said second coded moving picture sequence signal stored by said computer 
readable program code (b-2) to generate an edited second coded moving picture sequence signal in a desired size, 
said computer readable program code (b-3) has computer readable program code for determining a request 
signal for a requested differential coded moving picture sequence signal on the basis of said edited second coded 
30 moving picture sequence signal generated by said computer readable program code (b-9), 

said computer readable program code (b-4) has computer readable program code for transmitting said re- 
quest signal for said requested differential coded moving picture sequence signal determined by said computer 
readable program code (b-3) to said computer readable program code (a), 

said computer readable program code (a-7) has computer readable program code for extracting said re- 
35 quested differential coded moving picture sequence signal from among coded moving picture sequence signals 

stored by said computer readable program code (a-4) in response to said request signal, and 

said computer readable program code (b-7) has computer readable program code for merging said edited 
second coded moving picture sequence signal generated by said computer readable program code (b-9) with said 
requested differential coded moving picture sequence signal received by said computer readable program code 
40 (b-5) to reconstruct said first coded moving picture sequence signal in said desired size. 

67. A computer program product as set forth in claim 63, in which 

said computer readable program code (a-4) has computer readable program code for storing said second 
coded moving picture sequence signal generated by said computer readable program code (a-2), 

said computer readable program code (a-5) has computer readable program code for transmitting said dif- 
ferential coded moving picture sequence signal generated by said computer readable program code (a-3) to said 
computer readable program code (b), 

said computer readable program code (b-1) has computer readable program code for receiving said differ- 
ential coded moving picture sequence signal transmitted by said computer readable program code (a-5), 

said computer readable program code (b-2) has computer readable program code for storing said differential 
coded moving picture sequence signal received by said computer readable program code (b-1), 

computer readable program code (b-3) has computer readable program code for determining a request signal 
for a requested second coded moving picture sequence signal on the basis of said differential coded moving picture 
sequence signal stored by said computer readable program code (b-2), 

said computer readable program code (b-4) has computer readable program code for transmitting said re- 
quest signal for said requested second coded moving picture sequence signal determined by said computer read- 
able program code (b-3), 

said computer readable program code (a-6) has computer readable program code for receiving said request 



45 



50 



71 



BNSDOCID:<EP _1217841A2 l_> 



EP 1 217 841 A2 

signal transmitted by said computer readable program code (b-4), 

said computer readable program code (a-7) has computer readable program code for extracting said re- 
quested second coded moving picture sequence signal from among coded moving picture sequence signals stored 
by said computer readable program code (a-4) in response to said request signal, 

5 said computer readable program code (a-8) has computer readable program code for transmitting said re- 

quested second coded moving picture sequence signal extracted by said computer readable program code (a-7) 
to said computer readable program code (b), 

said computer readable program code (b-5) has computer readable program code for receiving said request- 
ed second coded moving picture sequence signal transmitted by said computer readable program code (a-8), 

w said computer readable program code (b-6) has computer readable program code for extracting said differ- 

ential coded moving picture sequence signal stored by said computer readable program code (b-2), and 

said computer readable program code (b-7) has computer readable program code for merging said differential 
coded moving picture sequence signal extracted by said computer readable program code (b-6) with said second 
coded moving picture sequence signal received by said computer readable program code (b-5) to reconstruct said 

15 first coded moving picture sequence signal. 

68. A computer program product as set forth in claim 67, in which 
said computer readable program code (a-5) has computer readable program code for transmitting said dif- 
ferential coded moving picture sequence signal by way of broadcasting. 

69. A computer program product as set forth in any one of claim 64, claim 65, and claim 68, in which 
said computer readable program code (b) further includes computer readable program code for storing said 

reconstructed first coded moving picture sequence signal reconstructed by said computer readable program code 
(b-7). 

70. A computer program product as set forth in claim 63, in which 
said computer readable program code (b) further includes: 

(b-1 0) computer readable program code for decoding said first coded moving picture sequence signal or said 
30 second coded moving picture sequence signal; and 

(b-1 1 ) computer readable program code for inputting said first coded moving picture sequence signal to gen- 
erate said second coded moving picture sequence signal, 

said computer readable program code (a-5) has computer readable program code for transmitting said first 
35 coded moving picture sequence signal, 

said computer readable program code (a-4) has computer readable program code for storing said differential 
coded moving picture sequence signal generated by said computer readable program code (a-3), 

said computer readable program code (b-1) has computer readable program code for receiving said first 
coded moving picture sequence signal transmitted by said computer readable program code (a-5), 
40 said computer readable program code (b-10) has computer readable program code for decoding said first 

coded moving picture sequence signal received by said computer readable program code (b-1), 

said computer readable program code (b-11) has computer readable program code for inputting said first 
coded moving picture sequence signal received by said computer readable program code (b-1) to generate said 
second coded moving picture sequence signal, 
45 said computer readable program code (b-2) has computer readable program code for storing said second 

coded moving picture sequence signal generated by said computer readable program code (b-11), 

said computer readable program code (b-3) has computer readable program code for determining a request 
signal for a requested differential coded moving picture sequence signal on the basis of said second coded moving 
picture sequence signal stored by said computer readable program code (b-2), 
so said computer readable program code (b-4) has computer readable program code for transmitting said re- 

quest signal for said requested differential coded moving picture sequence signal determined by said computer 
readable program code (b-3) to said computer readable program code (a), 

said computer readable program code (a-6) has computer readable program code for receiving said request 
signal transmitted by said computer readable program code (b-4), 
55 said computer readable program code (a-7) has computer readable program code for extracting said re- 

quested differential coded moving picture sequence signal from among coded moving picture sequence signals 
stored by said computer readable program code (a-4) in response to said request signal, 

said computer readable program code (a-8) has computer readable program code for transmitting said re- 



72 

BNSDOCID: <EP 121 7841 A2_l_> 



EP 1 217 841 A2 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



quested differential coded moving picture sequence signal extracted by said computer readable program code (a- 
7) to said computer readable program code (b), 

said computer readable program code (b-5) has computer readable program code for receiving said request- 
ed differential coded moving picture sequence signal transmitted by said computer readable program code (a-8), 

said computer readable program code (b-6) has computer readable program code for extracting said second 
coded moving picture sequence signal from among coded moving picture sequence signals stored by said com- 
puter readable program code (b-2), and 

said computer readable program code (b-7) has computer readable program code for merging said second 
coded moving picture sequence signal extracted by said computer readable program code (b-6) with said requested 
differential coded moving picture sequence signal received by said computer readable program code (b-5) to re- 
construct said first coded moving picture sequence signal in said desired size. 

71. A computer program product as set forth in claim 63, in which 

said computer readable program code (b) further includes: 

(b-1 0) computer readable program code for decoding said first coded moving picture sequence signal or said 
second coded moving picture sequence signal; and 

(b-1 2) computer readable program code for inputting said first coded moving picture sequence signal to gen- 
erate said differential coded moving picture sequence signal, 

said computer readable program code (a-5) has computer readable program code for transmitting said first 
coded moving picture sequence signal, 

said computer readable program code (a-4) has computer readable program code for storing said second 
coded moving picture sequence signal generated by said computer readable program code (a-2), 

said computer readable program code (b-1) has computer readable program code for receiving said first 
coded moving picture sequence signal transmitted by said computer readable program code (a-5), 

said computer readable program code (b-10) has computer readable program code for decoding said first 
coded moving picture sequence signal received by said computer readable program code (b-1), 

said computer readable program code (b-1 2) has computer readable program code for inputting said first 
coded moving picture sequence signal received by said computer readable program code (b-1) to generate said 
differential coded moving picture sequence signal, 

said computer readable program code (b-2) has computer readable program code for storing said differential 
coded moving picture sequence signal generated by said computer readable program code (b-11), 

said computer readable program code (b-3) has computer readable program code for determining a request 
signal for a requested second coded moving picture sequence signal on the basis of said differential coded moving 
picture sequence signal stored by said computer readable program code (b-2), 

said computer readable program code (b-4) has computer readable program code for transmitting said re- 
quest signal for said requested second coded moving picture sequence signal determined by said computer read- 
able program code (b-3) to said computer readable program code (a), 

said computer readable program code (a-6) has computer readable program code for receiving said request 
signal transmitted by said computer readable program code (b-4), 

said computer readable program code (a-7) has computer readable program code for extracting said re- 
quested second coded moving picture sequence signal from among coded moving picture sequence signals stored 
by said computer readable program code (a-4) in response to said request signal, 

said computer readable program code (a-8) has computer readable program code for transmitting said re- 
quested second coded moving picture sequence signal extracted by said computer readable program code (a-7) 
to said computer readable program code (b), 

said computer readable program code (b-5) has computer readable program code for receiving said request- 
ed second coded moving picture sequence signal transmitted by said computer readable program code (a-8), 

said computer readable program code (b-6) has computer readable program code for extracting said differ- 
ential coded moving picture sequence signal from among coded moving picture sequence signals stored by said 
computer readable program code (b-2), and 

said computer readable program code (b-7) has computer readable program code for merging said differential 
coded moving picture sequence signal extracted by said computer readable program code (b-6) with said requested 
second coded moving picture sequence signal received by said computer readable program code (b-5) to recon- 
struct said first coded moving picture sequence signal in said desired size. 

72. A computer program product comprising a computer usable storage medium having computer readable code em- 
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bodied therein for inputting a first coded moving picture sequence signal to separate into a second coded moving 
picture sequence signal and a differential coded moving picture sequence signal comprising: 

(a-1) computer readable program code for inputting said first coded moving picture sequence signal there- 
5 through, said first coded moving picture sequence signal generated as a result of encoding original moving 

picture sequence signal and consisting of a series of first picture information having first coefficient information, 
said first coefficient information including a matrix of first coefficients; 

(a-2) computer readable program code for converting said first coded moving picture sequence signal inputted 
by said computer readable program code (a-1 ) to generate said second coded moving picture sequence signal, 

10 said second coded moving picture sequence signal consisting of a series of second picture information having 

second coefficient information, said second coefficient information including a matrix of second coefficients, 
each of said first coded moving picture sequence signal, and said second coded moving picture sequence 
signal is in the form of a hierarchical structure including one or more sequence layers each having a plurality 
of screens sharing common information, one or more picture layers each having a plurality of slices sharing 

15 common information with respect to one of said screens, one or more slice layers each having a plurality of 

macroblocks with respect to one of said slices, one or more macroblock layers each having a plurality of blocks 
with respect to one of said macroblocks, and one or more block layers each having block information with 
respect to one of said blocks; 

(a-3) computer readable program code for inputting said first coded moving picture sequence signal and said 
20 second coded moving picture sequence signal from said computer readable program code (a-2) to generate 

a differential coded moving picture sequence signal on the basis of said first coefficient information obtained 
from said series of first picture information of said first coded moving picture sequence signal, and said second 
coefficient information obtained from said series of said second picture information of said second coded 
moving picture sequence signal, said differential coded moving picture sequence signal being a difference 
25 between said first coded moving picture sequence signal and said second coded moving picture sequence 

signal; 

(a-4) computer readable program code for selectively storing said first coded moving picture sequence signal, 
said second coded moving picture sequence signal, and said differential coded moving picture sequence 
signal; 

30 (a-5) computer readable program code for selectively transmitting said first coded moving picture sequence 

signal, said second coded moving picture sequence signal, and said differential coded moving picture se- 
quence signal; 

(a-6) computer readable program code for receiving a request signal indicative of a requested coded moving 

picture sequence signal to be transmitted, said request signal indicative of said requested coded moving picture 
35 sequence signal being determined on the basis of said first coded moving picture sequence signal, said second 

coded moving picture sequence signal, or said differential coded moving picture sequence signal; 

(a-7) computer readable program code for extracting said requested coded moving picture sequence signal 

from among coded moving picture sequence signals stored by said computer readable program code (a-4) in 

response to said request signal; and 
40 (a-8) computer readable program code for transmitting said requested coded moving picture sequence signal 

extracted by said computer readable program code (a-7). 

73. A computer program product as set forth in claim 72, in which 

said computer readable program code (a-4) has computer readable program code for storing said differential 
45 coded moving picture sequence signal generated by said computer readable program code (a-3), 

said computer readable program code (a-5) has computer readable program code for transmitting said sec- 
ond coded moving picture sequence signal generated by said computer readable program code (a-2), 

said computer readable program code (a-6) has computer readable program code for receiving said request 
signal indicative of a requested differential coded moving picture sequence signal to be transmitted, said request 
50 signal indicative of said requested differential coded moving picture sequence signal being determined on the 

basis of said second coded moving picture sequence signal, 

said computer readable program code (a-7) has computer readable program code for extracting said re- 
quested differential coded moving picture sequence signal from among coded moving picture sequence signals 
stored by said computer readable program code (a-4) in response to said request signal, and 
55 said computer readable program code (a-8) has computer readable program code for transmitting said re- 

quested differential coded moving picture sequence signal extracted by said computer readable program code (a- 
7). 
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74. A computer program product as set forth in claim 73, in which 

said computer readable program code (a-6) has computer readable program code for receiving said request 
signal indicative of said requested differential coded moving picture sequence signal to be transmitted, said request 
signal indicative of said requested differential coded moving picture sequence signal being determined on the 
basis of an edited second coded moving picture sequence signal generated by cutting and combining component 
parts of said second coded moving picture sequence signal, 

said computer readable program code (a-7) has computer readable program code for extracting said re- 
quested differential coded moving picture sequence signal from among coded moving picture sequence signals 
stored by said computer readable program code (a-4) in response to said request signal, and 

said computer readable program code (a-8) has computer readable program code for transmitting said re- 
quested differential coded moving picture sequence signal extracted by said computer readable program code (a- 



75. A computer program product as set forth in claim 72, in which 

said computer readable program code (a-4) has computer readable program code for storing said second 
coded moving picture sequence signal generated by said computer readable program code (a-2), 

said computer readable program code (a-5) has computer readable program code for transmitting said dif- 
ferential coded moving picture sequence signal generated by said computer readable program code (a-3), 

said computer readable program code (a-6) has computer readable program code for receiving said request 
signal indicative of said requested second coded moving picture sequence signal to be transmitted, said request 
signal indicative of said requested second coded moving picture sequence signal being determined on the basis 
of said differential coded moving picture sequence signal, 

said computer readable program code (a-7) has computer readable program code for extracting said re- 
quested second coded moving picture sequence signal from among coded moving picture sequence signals stored 
by said computer readable program code (a-4) in response to said request signal, and 

said computer readable program code (a-8) has computer readable program code for transmitting said re- 
quested second coded moving picture sequence signal extracted by said computer readable program code (a-7). 

76. A computer program product as set forth in claim 75, in which 

said computer readable program code (a-5) has computer readable program code for transmitting said dif- 
ferential coded moving picture sequence signal by way of broadcasting. 



77. A computer program product as set forth in claim 72, in which 

said computer readable program code (a-5) has computer readable program code for transmitting said first 
coded moving picture sequence signal, 

said computer readable program code (a-4) has computer readable program code for storing said differential 
coded moving picture sequence signal generated by said computer readable program code (a-3), 

said computer readable program code (a-6) has computer readable program code for receiving said request 
signal indicative of a requested differential coded moving picture sequence signal to be transmitted, said request 
signal indicative of said requested differential coded moving picture sequence signal being determined on the 
basis of a second coded moving picture sequence signal generated in accordance with said first coded moving 
picture sequence signal, 

said computer readable program code (a-7) has computer readable program code for extracting said re- 
quested differential coded moving picture sequence signal from among coded moving picture sequence signals 
stored by said computer readable program code (a-4) in response to said request signal, and 

said computer readable program code (a-8) has computer readable program code for transmitting said re- 
quested differential coded moving picture sequence signal extracted by said computer readable program code (a- 
7). 



78. A computer program product as set forth in claim 72, in which 

said computer readable program code (a-5) has computer readable program code for transmitting said first 
coded moving picture sequence signal, 

said computer readable program code (a-4) has computer readable program code for storing said second 
coded moving picture sequence signal generated by said computer readable program code (a-2), 

said computer readable program code (a-6) has computer readable program code for receiving said request 
signal indicative of a requested second coded moving picture sequence signal to be transmitted, said request 
signal indicative of said requested second coded moving picture sequence signal being determined on the basis 
of a differential coded moving picture sequence signal generated in accordance with said first coded moving pictu re 
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sequence signal, 

said computer readable program code (a-7) has computer readable program code for extracting said re- 
quested second coded moving picture sequence signal from among coded moving picture sequence signals stored 
by said computer readable program code (a-4) in response to said request signal, and 
s said computer readable program code (a-8) has computer readable program code for transmitting said re- 

quested second coded moving picture sequence signal extracted by said computer readable program code (a-7). 

79. A computer program product comprising a computer usable storage medium having computer readable code em- 
bodied therein for inputting a second coded moving picture sequence signal and a differential coded moving picture 

w sequence signal to reconstruct a first coded moving picture sequence signal, said second coded moving picture 

sequence signal generated as a result of transcoding said first coded moving picture sequence signal and con- 
sisting of a series of second picture information having second coefficient information, said second coefficient 
information including a matrix of second coefficients, said first coded moving picture sequence signal generated 
as a result of encoding original moving picture sequence signal and consisting of a series of first picture information 

15 having first coefficient information, said first coefficient information including a matrix of first coefficients, said dif- 

ferential coded moving picture sequence signal being a difference between said first coded moving picture se- 
quence signal and said second coded moving picture sequence signal, said differential coded moving picture 
sequence signal including differential coefficient information between said first coefficient information and said 
second coefficient. inf ormation, each of said first coded moving picture sequence signal, said second coded moving 

20 picture sequence signal, and said differential coded moving picture sequence signal is in the form of a hierarchical 

structure including one or more sequence layers each having a plurality of screens sharing common information, 
one or more picture layers each having a plurality of slices sharing common information with respect to one of said 
screens, one or more slice layers each having a plurality of macroblocks with respect to one of said slices, one or 
more macroblock layers each having a plurality of blocks with respect to one of said macroblocks, and one or more 

25 block layers each having block information with respect to one of said blocks, said computer readable program 

code (b) comprising: 

(b-1 ) computer readable program code for receiving a base coded moving picture sequence signal, said base 
coded moving picture sequence signal being any one of said first coded moving picture sequence signal, said 
30 second coded moving picture sequence signal, and said differential coded moving picture sequence signal; 

(b-2) computer readable program code for storing said base coded moving picture sequence signal received 
by said computer readable program code (b-1 ); 

(b-3) computer readable program code for deteimining a request signal for a requested coded moving picture 
sequence signal on the basis of said base coded moving picture sequence signal stored by said computer 
35 readable program code (b-2); 

(b-4) computer readable program code for transmitting said request signal for said requested coded moving 
picture sequence signal determined by said computer readable program code (b-3); 

(b-5) computer readable program code for receiving said requested coded moving picture sequence signal; 
(b-6) computer readable program code for extracting said base coded moving picture sequence signal from 

40 among coded moving picture sequence signals stored by said computer readable program code (b-2); 

(b-7) computer readable program code for merging said base coded moving picture sequence signal extracted 
by said computer readable program code (b-6) with said requested coded moving picture sequence signal 
received by said computer readable program code (b-5) to reconstruct said first coded moving picture se- 
quence signal on the basis of said second coefficient information obtained from said series of second picture 

45 information of said second coded moving picture sequence signal, and said differential coefficient information 

obtained from said differential coded signal; and 

(b-8) computer readable program code for inputting said reconstructed first coded moving picture sequence 
signal generated by said computer readable program code (b-7) to be outputted therethrough. 

50 80. A computer program product as set forth in claim 79, in which 

said computer readable program code (b-1 ) has computer readable program code for receiving said second 
coded moving picture sequence signal, 

said computer readable program code (b-2) has computer readable program code for stonng said second 
coded moving picture sequence signal received by said computer readable program code (b-1), 
55 said computer readable program code (b-3) has computer readable program code for determining a request 

signal for a requested differential coded moving picture sequence signal on the basis of said second coded moving 
picture sequence signal stored by said computer readable program code (b-2), 

said computer readable program code (b-4) has computer readable program code for transmitting a request 
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signal for said requested differential coded moving picture sequence signal determined by said computer readable 
program code (b-3), 

said computer readable program code (b-5) has computer readable program code for receiving said request- 
ed differential coded moving picture sequence signal, 
5 said computer readable program code (b-6) has computer readable program code for extracting said second 

coded moving picture sequence signal from among coded moving picture sequence signals stored by said com- 
puter readable program code (b-2), and 

said computer readable program code (b-7) has computer readable program code for merging said second 
coded moving picture sequence signal extracted by said computer readable program code (b-6) with said requested 
io differential coded moving picture sequence signal received by said computer readable program code (b-5) to re- 

construct said first coded moving picture sequence signal. 

81. A computer program product as set forth in claim 80 further comprising computer readable program code for 
decoding said second coded moving picture sequence signal received by said computer readable program code 

15 (b-1). 

82. A computer program product as set forth in claim 80 or claim 81 further comprising computer readable program 
code (b-9) for cutting and combining component parts of said second coded moving picture sequence signal stored 
by said computer readable program code (b-2) to generate an edited second coded moving picture sequence 

20 signal in a desired size, in which 

said computer readable program code (b-3) has computer readable program code for determining a request 
signal for a requested differential coded moving picture sequence signal on the basis of said edited second coded 
moving picture sequence signal generated by said computer readable program code (b-9), 

said computer readable program code (b-4) has computer readable program code for transmitting said re- 
quest signal for said requested differential coded moving picture sequence signal determined by said computer 
readable program code (b-3), and 

said computer readable program code (b-7) has computer readable program code for merging said edited 
second coded moving picture sequence signal generated in said editing computer readable program code (b-9) 
with said requested differential poded moving picture sequence signal received by said computer readable program 
30 C ode (b-5) to reconstruct said first coded moving picture sequence signal in said desired size. 

83. A computer program product as set forth in claim 79, in which 

said computer readable program code (b-1) has computer readable program code for receiving said differ- 
ential coded moving picture sequence signal, 

said computer readable program code (b-2) has computer readable program code for storing said differential 
coded moving picture sequence signal received by said computer readable program code (b-1), 

computer readable program code (b-3) has computer readable program code for determining a request signal 
for a requested second coded moving picture sequence signal on the basis of said differential coded moving picture 
sequence signal stored by said computer readable program code (b-2), 

said computer readable program code (b-4) has computer readable program code for transmitting said re- 
quest signal for said requested second coded moving picture sequence signal determined by said computer read- 
able program code (b-3), 

said computer readable program code (b-5) has computer readable program code for receiving said request- 
ed second coded moving picture sequence signal, 

said computer readable program code (b-6) has computer readable program code for extracting said differ- 
ential coded moving picture sequence signal stored by said computer readable program code (b-2), and 

said computer readable program code (b-7) has computer readable program code for merging said differential 
coded moving picture sequence signal extracted by said computer readable program code (b-6) with said second 
coded moving picture sequence signal received by said computer readable program code (b-5) to reconstruct said 
50 first coded moving picture sequence signal. 

84. A computer program product as set forth in claim 83, in which 

said computer readable program code (b-1) has computer readable program code for receiving said differ- 
ential coded moving picture sequence signal by way of broadcasting. 

85. A computer program product as set forth in any one of claim 80, claim 81 , and 84, further comprising computer 
readable program code for storing said reconstructed first coded moving picture sequence signal reconstructed 
by said computer readable program code (b-7). 
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86. A computer program product as set forth in claim 79 further comprising: 

(b-1 0) computer readable program code for decoding said first coded moving picture sequence signal or said 
second coded moving picture sequence signal; and 
5 (b-1 1 ) computer readable program code for inputting said first coded moving picture sequence signal to gen- 

erate said second coded moving picture sequence signal, in which 

said computer readable program code (b-1) has computer readable program code for receiving said first 
coded moving picture sequence signal, 
10 said computer readable program code (b-10) has computer readable program code for decoding said first 

coded moving picture sequence signal received by said computer readable program code (b-1), 

said computer readable program code (b-1 1) has computer readable program code for inputting said first 
coded moving picture sequence signal received by said computer readable program code (b-1) to generate said 
second coded moving picture sequence signal, 
is said computer readable program code (b-2) has computer readable program code for storing said second 

coded moving picture sequence signal generated by said computer readable program code (b-11), 

said computer readable program code (b-3) has computer readable program code for determining a request 
signal for a requested differential coded moving picture sequence signal on the basis of said second coded moving 
picture sequence signal stored by said computer readable program code (b-2), 
20 said computer readable program code (b-4) has computer readable program code for transmitting said re- 

quest signal for said requested differential coded moving picture sequence signal determined by said computer 
readable program code (b-3), 

said computer readable program code (b-5) has computer readable program code for receiving said request- 
ed differential coded moving picture sequence signal, 
25 said computer readable program code (b-6) has computer readable program code for extracting said second 

coded moving picture sequence signal from among coded moving picture sequence signals stored by said com- 
puter readable program code (b-2), and 

said computer readable program code (b-7) has computer readable program code for merging said second 
coded moving picture sequence signal extracted by said computer readable program code (b-6) with said requested 
30 differential coded moving picture sequence signal received by said computer readable program code (b-5) to re- 

construct said first coded moving picture sequence signal in said desired size. 

87. A computer program product as set forth in claim 79 further comprising: 

35 (b-1 0) computer readable program code for decoding said first coded moving picture sequence signal or said 

second coded moving picture sequence signal; and 

(b-1 2) computer readable program code for inputting said first coded moving picture sequence signal to gen- 
erate said differential coded moving picture sequence signal, 

40 said computer readable program code (b-1) has computer readable program code for receiving said first 

coded moving picture sequence signal, 

said computer readable program code (b-10) has computer readable program code for decoding said first 
coded moving picture sequence signal received by said computer readable program code (b-1), 

said computer readable program code (b-1 2) has computer readable program code for inputting said first 
45 coded moving picture sequence signal received by said computer readable program code (b-1) to generate said 

differential coded moving picture sequence signal, 

said computer readable program code (b-2) has computer readable program code for storing said differential 
coded moving picture sequence signal generated by said computer readable program code (b-11), 

said computer readable program code (b-3) has computer readable program code for determining a request 
so signal for a requested second coded moving picture sequence signal on the basis of said differential coded moving 

picture sequence signal stored by said computer readable program code (b-2), 

said computer readable program code (b-4) has computer readable program code for transmitting said re- 
quest signal for said requested second coded moving picture sequence signal determined by said computer read- 
able program code (b-3), 

55 said computer readable program code (b-5) has computer readable program code for receiving said request- 

ed second coded moving picture sequence signal, 

said computer readable program code (b-6) has computer readable program code for extracting said differ- 
ential coded moving picture sequence signal from among coded moving picture sequence signals stored by said 
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computer readable program code (b-2), and 

said computer readable program code (b-7) has computer readable program code for merging said differential 
coded moving picture sequence signal extracted by said computer readable program code (b-6) with said requested 
second coded moving picture sequence signal received by said computer readable program code (b-5) to recon- 
struct said first coded moving picture sequence signal in said desired size. 

A computer program product comprising a computer usable storage medium having computer readable code em- 
bodied therein for inputting a first coded moving picture sequence signal to separate into a plurality of second 
coded moving picture sequence signals and a plurality of differential coded moving picture sequence signals com- 
prising a plurality of computer readable program codes (A1 to Am) including computer readable program code (A- 
1) up to computer readable program codes (Am) wherein m is an integer not less than two; 

said computer readable program code (A-1 ) is computer readable program code for inputting said first coded 
moving picture sequence signal to separate into a 1st second coded moving picture sequence signal and a 1st 
differential coded moving picture sequence signal, said 1 st differential coded moving picture sequence signal being 
a difference between said first coded moving picture sequence signal and said 1st second coded moving picture 
sequence signal, and 

said computer readable program code (Ai) is computer readable program code for inputting an (M )-th second 
coded moving picture sequence signal to separate into an i-th second coded moving picture sequence signal and 
an i-th differential coded moving picture sequence signal, said i-th differential coded moving picture sequence 
signal being a difference between said (i-1 )-th second coded moving picture sequence signal and said i-th second 
coded moving picture sequence signal wherein i is an integer equal to or less than m, 

whereby said computer readable program code (A-1) includes: 

(A1-1) computer readable program code for inputting said first coded moving picture sequence signal there- 
through, said first coded moving picture sequence signal generated as a result of encoding original moving 
picture sequence signal and consisting of a series of first picture information having first coefficient information, 
said first coefficient information including a matrix of first coefficients; 

(A1 -2) computer readable program code for converting said first coded moving picture sequence signal input- 
ted by said computer readable program code (A1 -1 ) to generate a 1 st second coded moving picture sequence 
signal, said 1st second coded moving picture sequence signal consisting of a series of 1st second picture 
information having 1st, second coefficient information, said 1st second coefficient information including a ma- 
trix of 1st second coefficients, each of said first coded moving picture sequence signal, and said 1st second 
coded moving picture sequence signal is in the form of a hierarchical structure including one or more sequence 
layers each having a plurality of screens sharing common information, one or more picture layers each having 
a plurality of slices sharing common information with respect to one of said screens, one or more slice layers 
each having a plurality of macroblocks with respect to one of said slices, one or more macroblock layers each 
having a plurality of blocks with respect to one of said macroblocks, and one or more block layers each having 
block information with respect to one of said blocks; 

(A1 -3) computer readable program code for inputting said first coded moving picture sequence signal and said 
1st second coded moving picture sequence signal from said computer readable program code (A1-2) to gen- 
erate a 1st differential coded moving picture sequence signal on the basis of said first coefficient information 
obtained from said series of first picture information of said first coded moving picture sequence signal, and 
said 1 st second coefficient information obtained from said series of said 1 st second picture information of said 
1st second coded moving picture sequence signal, said 1st differential coded moving picture sequence signal 
being a difference between said first coded moving picture sequence signal and said 1 st second coded moving 
picture sequence signal; 

(A1 -4) computer readable program code for selectively storing said first coded moving picture sequence signal, 
said 1st second coded moving picture sequence signal, and said 1st differential coded moving picture se- 
quence signal; 

(A1-5) computer readable program code for selectively transmitting said first coded moving picture sequence 
signal, said 1st second coded moving picture sequence signal, and said 1st differential coded moving picture 
sequence signal; 

(A1 -6) computer readable program code for receiving a request signal indicative of a requested coded moving 
picture sequence signal to be transmitted, said request signal indicative of said requested coded moving picture 
sequence signal being determined on the basis of said first coded moving picture sequence signal, said 1st 
second coded moving picture sequence signal, or said 1st differential coded moving picture sequence signal; 
(A1 -7) computer readable program code for extracting said requested coded moving picture sequence signal 
from among coded moving picture sequence signals stored by said computer readable program code (A1-4) 
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in response to said request signal; and 

(A1 -8) computer readable program code for transmitting said requested coded moving picture sequence signal 
extracted by said computer readable program code (A1-7), and 

5 said computer readable program code (Ai) includes: 

(Ai-1) computer readable program code for inputting said (i-1)-th second coded moving picture sequence 
signal therethrough from said computer readable program code (A(i-1)), said (i-1)-th second coded moving 
picture sequence signal generated as a result of encoding original moving picture sequence signal and con- 
w sisting of a series of (M )-th second picture information having (i-1)-th second coefficient information, said (i- 

1)-th second coefficient information including a matrix of (i-1)-th second coefficients; 

(Ai-2) computer readable program code for converting said (i-1)-th second coded moving picture sequence 
signal inputted through said computer readable program code (Ai-1 ) to generate said i-th second coded moving 
picture sequence signal, said i-th second coded moving picture sequence signal consisting of a series of i-th 

is second picture information having i-th second coefficient information, said i-th second coefficient information 

including a matrix of i-th second coefficients, each of said (i-1)-th second coded moving picture sequence 
signal, and said i-th second coded moving picture sequence signal is in the form of a hierarchical structure 
including one or more sequence layers each having a plurality of screens sharing common information, one 
or more picture layers each having a plurality of slices sharing common information with respect to one of said 

20 screens, one or more slice layers each having a plurality of macroblocks with respect to one of said slices, 

one or more macroblock layers each having a plurality of blocks with respect to one of said macroblocks, and 
one or more block layers each having block information with respect to one of said blocks; 
(Ai-3) computer readable program code for inputting said (i-1)-th second coded moving picture sequence 
signal and said i-th second coded moving picture sequence signal from said computer readable program code 

25 (Ai-2) to generate an i-th differential coded moving picture sequence signal on the basis of said (i-1 )-th second 

coefficient information obtained from said series of (M)-th second picture information of said (M)-th second 
coded moving picture sequence signal, and said i-th second coefficient information obtained from said series 
of said i-th second picture information of said i-th second coded moving picture sequence signal, said i-th 
differential coded moving picture sequence signal being a difference between said (i-1 )-th second coded mov- 

30 ing picture sequence signal and said i-th second coded moving picture sequence signal; 

(Ai-4) computer readable program code for selectively storing said (i-1)-th second coded moving picture se- 
quence signal, said i-th second coded moving picture sequence signal, and said i-th differential coded moving 
picture sequence signal; 

(Ai-5) computer readable program code for selectively transmitting said (i-1)-th second coded moving picture 
35 sequence signal, said i-th second coded moving picture sequence signal, and said i-th differential coded mov- 

ing picture sequence signal; 

(Ai-6) computer readable program code for receiving a request signal indicative of a requested coded moving 
picture sequence signal to be transmitted, said request signal indicative of said requested coded moving picture 
sequence signal being determined on the basis of said (i-1 )-th second coded moving picture sequence signal, 
40 said i-th second coded moving picture sequence signal, or said i-th differential coded moving picture sequence 

signal; 

(Ai-7) computer readable program code for extracting said requested coded moving picture sequence signal 
from among coded moving picture sequence signals stored by said computer readable program code (Ai-4) 
in response to said request signal; and 
45 (Ai-8) computer readable program code for transmitting said requested coded moving picture sequence signal 

extracted by said computer readable program code (Ai-7). 

89. A computer program product comprising a computer usable storage medium having computer readable code em- 
bodied therein for inputting a plurality of second coded moving picture sequence signals and a plurality of differential 

50 coded moving picture sequence signals to reconstruct a first coded moving picture sequence signal comprising a 

plurality of computer readable program code (B1 to Bn) including computer readable program code (B-1) up to a 
computer readable program code (Bn) wherein n is an integer not less than two, 

said computer readable program code (Bi) has computer readable program code for inputting a i-th second 
coded moving picture sequence signal and a i-th differential coded moving picture sequence signal to reconstruct 

55 an (i-1)-th second coded moving picture sequence signal wherein i is an integer equal to or less than n, said i-th 

second coded moving picture sequence signal generated as a result of transcoding said (i-1)-th second coded 
moving picture sequence signal and consisting of a series of i-th second picture information having i-th second 
coefficient information, said i-th second coefficient information including a matrix of i-th second coefficients, said 
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(M)-th second coded moving picture sequence signal generated as a result of encoding original moving picture 
sequence signal and consisting of a series of (M)-th second picture information having (i-1)-th second coefficient 
information, said (M)-th second coefficient information including a matrix of (i-1)-th second coefficients, said i-th 
differential coded moving picture sequence signal being a difference between said i-th second coded moving 
picture sequence signal and said )-th second coded moving picture sequence signal, said i-th differential coded 
moving picture sequence signal including i-th differential coefficient information between said i-th second coeffi- 
cient information and said (i-1)-th second coefficient information, each of said i-th second coded moving picture 
sequence signal, said (i-1 )-th second coded moving picture sequence signal, and said i-th differential coded moving 
picture sequence signal is in the form of a hierarchical structure including one or more sequence layers each 
having a plurality of screens sharing common information, one or more picture layers each having a plurality of 
slices sharing common information with respect to one of said screens, one or more slice layers each having a 
plurality of macroblocks with respect to one of said slices, one or more macroblock layers each having a plurality 
of blocks with respect to one of said macroblocks, and one or more block layers each having block information 
with respect to one of said blocks, and 

said computer readable program code (B-1 ) is computer readable program code for inputting said 1 st second 
coded moving picture sequence signal and said 1 st differential coded moving picture sequence signal to reconstruct 
said first coded moving picture sequence signal, whereby 

said computer readable program code (Bi) includes: 



(BM ) computer readable program code for receiving a base coded moving picture sequence signal, said base 
coded moving picture sequence signal being any one of said i-th second coded moving picture sequence 
signal, said (i-1 )-th second coded moving picture sequence signal, and said i-th differential coded moving 
picture sequence signal; 

(Bi-2) computer readable program code for storing said base coded moving picture sequence signal received 
25 by said computer readable program code (Bi-1 ); 

(Bi-3) computer readable program code for determining a request signal for a requested coded moving picture 
sequence signal on the basis of said base coded moving picture sequence signal stored by said computer 
readable program code (Bi-2); 

(Bi-4) computer readable program code for transmitting said request signal for said requested coded moving 
picture sequence signal determined by said computer readable program code (Bi-3); 

(Bi-5) computer readable program code for receiving said requested coded moving picture sequence signal; 
(Bi-6) computer readable program code for extracting said base coded moving picture sequence signal from 
among coded moving picture sequence signals stored by said computer readable program code (Bi-2); 
(Bi-7) computer readable program code for merging said base coded moving picture sequence signal extracted 
by said computer readable program code (Bi-6) with said requested coded moving picture sequence signal 
received by said computer readable program code (Bi-5) to reconstruct said (i-1)-th second coded moving 
picture sequence signal on the basis of said i-th second coefficient information obtained from said series of i- 
th second picture information of said i-th second coded moving picture sequence signal, and said i-th differ- 
ential coefficient information obtained from said i-th differential coded signal; and 

(Bi-8) computer readable program code for inputting said reconstructed i-th second coded moving picture 
sequence signal from said computer readable program code (Bi-7) to be outputted therethrough, 



said computer readable program code (B-1) includes: 



(B1-1) computer readable program code for receiving a base coded moving picture sequence signal, said 
base coded moving picture sequence signal being any one of said first coded moving picture sequence signal, 
said 1st second coded moving picture sequence signal, and said 1st differential coded moving picture se- 
quence signal; 

(B1-2) computer readable program code for storing said base coded moving picture sequence signal received 
50 by said computer readable program code (B1-1); 

(B1 -3) computer readable program code for determining a request signal for a requested coded moving picture 
sequence signal on the basis of said base coded moving picture sequence signal stored by said computer 
readable program code (b-1 2); 

(B1 -4) computer readable program code for transmitting said request signal for said requested coded moving 
picture sequence signal determined by said computer readable program code (B1-3); 

(B1-5) computer readable program code for receiving said requested coded moving picture sequence signal; 
(B1-6) computer readable program code for extracting said base coded moving picture sequence signal from 
among coded moving picture sequence signals stored by said computer readable program code (b-12); 
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(B1 -7) computer readable program code for merging said base coded moving picture sequence signal extract- 
ed by said computer readable program code (B1 -6) with said requested coded moving picture sequence signal 
received by said computer readable program code (B1-5) to reconstruct said first coded moving picture se- 
quence signal on the basis of said 1st second coefficient information obtained from said series of 1st second 
5 picture information of said 1st second coded moving picture sequence signal, and said 1st differential coeffi- 

cient information obtained from said 1st differential coded signal; and 

(B1-8) computer readable program code for inputting said reconstructed first coded moving picture sequence 
signal from said computer readable program code (B1-7) to be outputted therethrough. 

w 90. A computer program product as set forth in claim 88, by said computer readable program code (Ai), 

said computer readable program code (Ai-4) has computer readable program code for storing said (i-1)-th 
differential coded moving picture sequence signal generated by said computer readable program code (Ai-3), 

said computer readable program code (Ai-5) has computer readable program code for transmitting said (i- 
1)-th second coded moving picture sequence signal generated by said computer readable program code (Ai-2), 
is said computer readable program code (Ai-6) has computer readable program code for receiving said request 

signal indicative of a requested (i-1)-th differential coded moving picture sequence signal to be transmitted, said 
request signal indicative of said requested (M)-th differential coded moving picture sequence signal being deter- 
mined on the basis of said (M)-th second coded moving picture sequence signal, 

said computer readable program code (Ai-7) has computer readable program code for extracting said re- 
20 quested (M)-th differential coded moving picture sequence signal from among coded moving picture sequence 

signals stored by said computer readable program code (Ai-4) in response to said request signal, and 

said computer readable program code (Ai-8) has computer readable program code for transmitting said 
requested (i-1 )-th differential coded moving picture sequence signal extracted by said computer readable program 
code (Ai-7) whereby 

25 said computer readable program code (A) has computer readable program code for inputting a first coded 

moving picture sequence signal to separate into a plurality of second coded moving picture sequence signals and 
a plurality of differential coded moving picture sequence signals. 

91. A computer program product as set forth in claim 89, by said computer readable program code (Bi), 
30 said computer readable program code (Bi-1) has computer readable program code for receiving said i-th 

second coded moving picture sequence signal, 

said computer readable program code (Bi-2) has computer readable program code for storing said i-th second 
coded moving picture sequence signal received by said computer readable program code (Bi-1), 

said computer readable program code (Bi-3) has computer readable program code for determining a request 
35 signal for a requested differential coded moving picture sequence signal on the basis of said i-th second coded 

moving picture sequence signal stored by said computer readable program code (Bi-2), 

said computer readable program code (Bi-4) has computer readable program code for transmitting said 
request signal for said requested differential coded moving picture sequence signal determined by said computer 
readable program code (Bi-3), 

40 said computer readable program code (Bi-5) has computer readable program code for receiving said re- 

quested differential coded moving picture sequence signal, 

said computer readable program code (Bi-6) has computer readable program code for extracting said i-th 
second coded moving picture sequence signal from among coded moving picture sequence signals stored by said 
computer readable program code (Bi-2), and 

45 said computer readable program code (Bi-7) has computer readable program code for merging said i-th 

second coded moving picture sequence signal extracted by said computer readable program code (Bi-6) with said 
requested differential coded moving picture sequence signal received by said computer readable program code 
(Bi-5) to reconstruct said (M)-th second coded moving picture sequence signal wherein said 0-th second coded 
moving picture sequence signal is said first coded moving picture sequence signal. 

50 

92. A computer program product comprising a computer usable storage medium having computer readable code em- 
bodied therein for separating and merging coded signal comprising: 

(A) computer readable program code for inputting a first coded moving picture sequence signal to separate 
55 into a plurality of second coded moving picture sequence signals and a plurality of differential coded moving 

picture sequence signals; and 

(B) computer readable program code for inputting a plurality of second coded moving picture sequence signals 
and a plurality of differential coded moving picture sequence signals to reconstruct said first coded moving 
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picture sequence signal, 

said computer readable program code (A) including a plurality of computer readable program codes (A1 to 
Am) including computer readable program code (A-1) up to computer readable program codes (Am) wherein m 
is an integer not less than two; 

said computer readable. program code (b) including a plurality of computer readable program code (B1 to 
Bn) including computer readable program code (B-1) up to a computer readable program code (Bn) wherein n is 
an integer not less than two and equal to. or less than said m, 

said computer readable program code (Ai) including: 

(AM ) computer readable program code for inputting an (M )-th second coded moving picture sequence signal 
therethrough from said computer readable program code (A(i-1)), said (M)-th second coded moving picture 
sequence signal generated as a result of encoding original moving picture sequence signal and consisting of 
a series of (i-1 )-th second picture information having (i-1 )-th second coefficient information, said (i-1 )-th second 
coefficient information including a matrix of (i-1 )-th second coefficients wherein i is an integer equal to or less 
than m, and 0-th second coded moving picture sequence signal is said first coded moving picture sequence 
signal; 

(Ai-2) computer readable program code for converting said (i-1)-th second coded moving picture sequence 
signal inputted through said computer readable program code (Ai-1 ) to generate an i-th second coded moving 
picture sequence signal, said i-th second coded moving picture sequence signal consisting of a series of i-th 
second picture information having i-th second coefficient information, said i-th second coefficient information 
including a matrix of second coefficients, each of said (M)-th second coded moving picture sequence signal, 
and said i-th second coded moving picture sequence signal is in the form of a hierarchical structure including 
one or more sequence layers each having a plurality of screens sharing common information, one or more 
picture layers each having a plurality of slices sharing common information with respect to one of said screens, 
one or more slice layers each having a plurality of macroblocks with respect to one of said slices, one or more 
macroblock layers each having a plurality of blocks with respect to one of said macroblocks, and one or more 
block layers each having block information with respect to one of said blocks; 

(Ai-3) computer readable program code for inputting said (M)-th second coded moving picture sequence 
signal and said i-th second coded moving picture sequence signal from said computer readable program code 
(Ai-2) to generate an i-th differential coded moving picture sequence signal on the basis of said (i-1 )-th second 
coefficient information obtained from said series of (i-1 )-th second picture information of said (i-1)-th second 
coded moving picture sequence signal, and said i-th second coefficient information obtained from said series 
of said i-th second picture information of said i-th second coded moving picture sequence signal, said i-th 
differential coded moving picture sequence signal being a difference between said (i-1 )-th second coded mov- 
ing picture sequence signal and said i-th second coded moving picture sequence signal; 
(Ai-4) computer readable program code for selectively storing said (i-1)-th second coded moving picture se- 
quence signal, said i-th second coded moving picture sequence signal, and said i-th differential coded moving 
picture sequence signal; and 

(Ai-5) computer readable program code for selectively transmitting said (i-1 )-th second coded moving picture 
sequence signal, said i-th second coded moving picture sequence signal, and said i-th differential coded mov- 
ing picture sequence signal to said computer readable program code (Bi); 

said computer readable program code (Bi) including: 

(Bi-1) computer readable program code for receiving a base coded moving picture sequence signal from said 
computer readable program code (Ai) or said computer readable program code (B(i+1)), said base coded 
moving picture sequence signal being any one of said (i-1 )-th second coded moving picture sequence signal, 
said i-th second coded moving picture sequence signal, and said i-th differential coded moving picture se- 
quence signal; 

(Bi-2) computer readable program code for storing said base coded moving picture sequence signal received 
by said computer readable program code (Bi-1 ); 

(Bi-3) computer readable program code for determining a request signal for a requested coded moving picture 
sequence signal on the basis of said base coded moving picture sequence signal stored by said computer 
readable program code (Bi-2); and 

(Bi-4) computer readable program code for transmitting said request signal for said requested coded moving 
picture sequence signal determined by said computer readable program code (Bi-3) to said computer readable 
program code (Ai); 
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whereby said computer readable program code (Ai) further includes: 

(Ai-6) computer readable program code for receiving said request signal transmitted by said computer readable 
program code (Bi-4); 

5 (Ai-7) computer readable program code for extracting said requested coded moving picture sequence signal 

from among coded moving picture sequence signals stored by said computer readable program code (Ai-4) 
in response to said request signal; and 

(Ai-8) computer readable program code for transmitting said requested coded moving picture sequence signal 
extracted by said computer readable program code (Ai-7) to said computer readable program code (Bi); 

10 

said computer readable program code (Bi) includes: 

(Bl-5) computer readable program code for receiving said requested coded moving picture sequence signal 
transmitted by said computer readable program code (Ai-8) from said computer readable program code (Ai); 

15 (Bi-6) computer readable program code for extracting said base coded moving picture sequence signal from 

among coded moving picture sequence signals stored by said computer readable program code (Bi-2); 
(Bi-7) computer readable program code for merging said base coded moving picture sequence signal extracted 
by said computer readable program code (Bi-6) with said requested coded moving picture sequence signal 
received by said computer readable program code (Bi-5) on the basis of said i-th second coefficient information 

20 obtained from said series of second picture information of said i-th second coded moving picture sequence 

signal, and said i-th differential coefficient information obtained from said i-th differential coded signal to re- 
construct said (i-1)-th second coded moving picture sequence signal; and 

(Bi-8) computer readable program code for inputting said reconstructed (i-l)-th second coded moving picture 
sequence signal from said computer readable program code (Bi-7) to be outputted therethrough. 

25 

93. A computer program product as set forth in claim 92 in which 

said computer readable program code (Ai-4) has computer readable program code for storing said i-th dif- 
ferential coded moving picture sequence signal generated by said computer readable program code (Ai-3), 

said computer readable program code (Ai-5) has computer readable program code for transmitting said i-th 
30 second coded moving picture sequence signal generated by said computer readable program code (Ai-2), 

said computer readable program code (Bi-1) has computer readable program code for receiving said i-th 
second coded moving picture sequence signal from said computer readable program code (B(i+1)), 

said computer readable program code (Bi-2) has computer readable program code for storing said i-th second 
coded moving picture sequence signal received by said computer readable program code (Bi-1), 
35 said computer readable program code (Bi-3) has computer readable program code for determining a request 

signal for a requested differential coded moving picture sequence signal on the basis of said i-th second coded 
moving picture sequence signal stored by said computer readable program code (Bi-2), 

said computer readable program code (Bi-4) has computer readable program code for transmitting said 
request signal for said requested differential coded moving picture sequence signal determined by said computer 
40 readable program code (Bi-3), 

said computer readable program code (Ai-6) has computer readable program code for receiving said request 
signal transmitted by said computer readable program code (Bi-4), 

said computer readable program code (Ai-7) has computer readable program code for extracting said re- 
quested differential coded moving picture sequence signal from among coded moving picture sequence signals 
45 stored by said computer readable program code (Ai-4) in response to said request signal, 

said computer readable program code (Ai-8) has computer readable program code for transmitting said 
requested differential coded moving picture sequence signal extracted by said computer readable program code 
(Ai-7) to said computer readable program code (Bi), 

said computer readable program code (Bi-5) has computer readable program code for receiving said re- 
so quested differential coded moving picture sequence signal transmitted by said computer readable program code 

(Ai-8), 

said computer readable program code (Bi-6) has computer readable program code for extracting said i-th 
second coded moving picture sequence signal from among coded moving picture sequence signals stored by said 
computer readable program code (Bi-2), and 
55 said computer readable program code (Bi-7) has computer readable program code for merging said i-th 

second coded moving picture sequence signal extracted by said computer readable program code (Bi-6) with said 
requested differential coded moving picture sequence signal received by said computer readable program code 
(Bi-5) to reconstruct said first coded moving picture sequence signal. 
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